INHIBITORS OF HISTONE DEACETYLASE 

This application claims priority from U.S. Provisional Patent Application No. 60/505884, 
filed on September 24, 2003, U.S. Provisional Patent Application No. 60/532973, filed on 
December 29, 2003, and U.S. Provisional Patent Application No. 60/561082, filed on April 9, 2004 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] This invention relates to the inhibition of histone deacetylase. More particularly, the 
invention relates to compounds and methods for inhibiting histone deacetylase enzymatic activity. 

Summary of the Related Art 

[0002] In eukaryotic cells, nuclear DNA associates with histones to form a compact complex 
called chromatin. The histones constitute a family of basic proteins which are generally highly 
conserved across eukaryotic species. The core histones, termed H2A, H2B, H3, and H4, associate 
to form a protein core. DNA winds around this protein core, with the basic amino acids of the 
histones interacting with the negatively charged phosphate groups of the DNA. Approximately 146 
base pairs of DNA wrap around a histone core to make up a nucleosome particle, the repeating 
structural motif of chromatin. 

[0003] Csordas, Biochem. 1, 286: 23-38 (1990) teaches that histones are subject to 
posttranslational acetylation of the a,s-amino groups of /NAterminal lysine residues, a reaction that is 
catalyzed by histone acetyl transferase (HATl). Acetylation neutralizes the positive charge of the 
lysine side chain, and is thought to impact chromatin structure. Indeed, Taunton et a/., Science, 272: 
408-411 (1996), teaches that access of transcription factors to chromatin templates is enhanced by 
histone hyperacetylation. Taunton et a/, further teaches that an enrichment in underacetylated histone 
H4 has been found in transcriptionally silent regions of the genome. 

[0004] Histone acetylation is a reversible modification, with deacetylation being catalyzed by a 
family of enzymes termed histone deacetylases (HDACs). Grozinger eta/., Proc. Natl. Acad. Sci. 
USA, 96: 4868-4873 (1999), teaches that HDACs are divided into two classes, the first represented 
by yeast Rpd3-like proteins, and the second represented by yeast Hdal-like proteins. Grozinger et al. 
also teaches that the human HDACl, HDAC2, and HDAC3 proteins are members of the first class of 
HDACs, and discloses new proteins, named HDAC4, HDAC5, and HDAC6, which are members of the 
second class of HDACs. Kao et a/.. Genes & Dev., 14: 55-66 (2000), discloses HDAC7, a new 
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member of the second class of HDACs. More recently, Hu eta/. J. Bio. Chem. 275:15254-13264 
(2000) and Van den Wyngaert, FEBS, 478: 77-83 (2000) disclose HDACS, a new member of the first 
class of HDACs. 

[0005] Richon et a/., Proc. Natl. Acad. Sci. USA, 95: 3003-3007 (1998), discloses that HDAC 
activity is inhibited by trichostatin A (TSA), a natural product isolated from Streptomyces 
hygroscopicus, and by a synthetic compound, suberoylanilide hydroxamic acid (SAHA). Yoshida and 
Beppu, Exper. Cell Res., 177: 122-131 (1988), teaches that TSA causes arrest of rat fibroblasts at 
the Gi and G2 phases of the cell cycle, Implicating HDAC in cell cycle regulation. Indeed, Finnin eta/.. 
Nature, 401: 188-193 (1999), teaches that TSA and SAHA inhibit cell growth, induce terminal 
differentiation, and prevent the formation of tumors in mice. Suzuki eta/., U.S. Pat. No. 6,174,905, 
EP 0847992, JP 258863/96, and Japanese Application No. 10138957, disclose benzamide 
derivatives that induce cell differentiation and inhibit HDAC. Delorme eta/., WO 01/38322 and 
PCT/IBO 1/00683, disclose additional compounds that serve as HDAC inhibitors. 
[0006] The molecular cloning of gene sequences encoding proteins with HDAC activity has 
established the existence of a set of discrete HDAC enzyme isoforms. Some isoforms have been 
shown to possess specific functions, for example, it has been shown that HDAC-6 is involved in 
modulation of microtubule activity. However, the role of the other individual HDAC enzymes has 
remained unclear. 

[0007] These findings suggest that inhibition of HDAC activity represents a novel approach for 

intervening in cell cycle regulation and that HDAC inhibitors have great therapeutic potential in the 
treatment of cell proliferative diseases or conditions. To date, few inhibitors of histone deacetylase 
are known in the art. 

BRIEF SUMMARY OF THE INVENTION 
[0008] Ortho-amino benzamides are known HDAC inhibitors. Substitutions at the ortho- and meta- 
positions relative to the amino group are detrimental to the potency of the inhibitors; however, some 
small substituents such as -CH3, -F, or -OCH3 can be tolerated to a certain extent. We have now found 
that o-amino benzamide HDAC inhibitors having a much bigger but flat aromatic and heteroaromatic 
substituents such as phenyl, furyl, thienyl and the like para to the amino moiety are not only well 
tolerated but cause significant increase in HDAC inhibition activity. 
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[0009] Accordingly, the present invention provides new compounds and methods for treating cell 
proliferative diseases. The invention provides new inhibitors of histone deacetylase enzymatic 
activity. 

[0010] In a first aspect, the invention provides compounds that are useful as inhibitors of histone 
deacetylase. 

[001 1] In a second aspect, the invention provides a composition comprising an inhibitor of 
histone deacetylase according to the invention or a pharmaceutically acceptable salt thereof and a 
pharmaceuticaiiy acceptable carrier, excipient, or diluent. 

[0012] In a third aspect, the invention provides a method of inhibiting histone deacetylase in a 
cell, comprising contacting a cell in which inhibition of histone deacetylase is desired with an inhibitor 
of histone deacetylase of the invention. 

[0013] The foregoing merely summarizes certain aspects of the invention and is not intended to 
be limiting in nature. These aspects and other aspects and embodiments are described more fully 
below. All publications (patent or other) are hereby incorporated by reference in their entirely; in the 
event of any conflict between these materials and the present specification, the present specification 
shall control. 

BRIEF DESCRIPTION OF THE DRAWING 
[0014] The figures displays antineoplastic effects of a histone deacetylase inhibitor according to 
the invention on human tumor xenografts in vivo, as described in Assay Example 2, infra. 

Fig. 1 displays antineoplastic effects of a histone deacetylase inhibitor in hctll6 human 
colorectal carcinoma cells using compound 6. 

Fig. 2 displays antineoplastic effects of a histone deacetylase inhibitor in A549 human 
lung cancer using compound 29. 

Fig. 3 displays antineoplastic effects of a histone deacetylase inhibitor in SW48 human 
colorectal cancer using compound 29. 

Fig. 4 displays antineoplastic effects of a histone deacetylase inhibitor in W48 human 
colorectal cancer usingcompound 67. 

Fig. 5 displays antineoplastic effects of a histone deacetylase inhibitor in A549 human 
lung cancer using compound 258aa. 

Fig. 6 displays antineoplastic effects of a histone deacetylase inhibitor in A549 human 
lung cancer using compound 43. 
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Fig. 7 displays antineoplastic effects of a histone deacetylase inhibitor in A431 vulval 
carcinoma using compound 43. 

Fig. 8 displays antineoplastic effects of a histone deacetylase inhibitor in A431 vulval 
carcinoma using compound 258aa. 

Fig. 9 displays antineoplastic effects of a histone deacetylase inhibitor in hctll6 human 
colorectal cancer using compound 258aa. 

Fig. 10 displays antineoplastic effects of a histone deacetylase inhibitor in colo205 
human colorectal cancer using compound 29. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0015] The invention provides compounds and methods for inhibiting histone deacetylase 
enzymatic activity. The invention also provides compositions and methods for treating cell 
proliferative diseases and conditions. The patent and scientific literature referred to herein 
establishes knowledge that is available to those with skill in the art. The issued patents, applications, 
and references that are cited herein are hereby incorporated by reference to the same extent as if 
each was specifically and individually indicated to be incorporated by reference. In the case of 
inconsistencies, the present disclosure will prevail. 

[0016] For purposes of the present invention, the following definitions will be used (unless 
expressly stated otherwise): 

[0017] As used herein, the terms "histone deacetylase" and "HDAC" are intended to refer to any 
one of a family of enzymes that remove acetyl groups from the ©-amino groups of lysine residues at 
the /\/-terminus of a histone. Unless otherwise indicated by context, the term "histone" is meant to 
refer to any histone protein, including HI, H2A, H2B, H3, H4, and H5, from any species. Preferred 
histone deacetylases include class I and class II enzymes. Preferably the histone deacetylase is a 
human HDAC, including, but not limited to, HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, HDAC-6, 
HDAC-7, HDAC-8, HDAC-9, HDAC-10, and HDAC-1 1. In some other preferred embodiments, the 
histone deacetylase is derived from a protozoal or fungal source. 

[0018] The terms "histone deacetylase inhibitor" and "inhibitor of histone deacetylase" are used 
to identify a compound having a structure as defined herein, which is capable of interacting with a 
histone deacetylase and inhibiting its enzymatic activity. "Inhibiting histone deacetylase enzymatic 
activity" means reducing the ability of a histone deacetylase to remove an acetyl group from a 
histone. In some preferred embodiments, such reduction of histone deacetylase activity is at least 
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about 50%, more preferably at least about 75%, and still more preferably at least about 90%. In 
other preferred embodiments, histone deacetylase activity is reduced by at least 95% and more 
preferably by at least 99%. 

[0019] Preferably, such inhibition is specific, i.e., the histone deacetylase inhibitor reduces the 
ability of a histone deacetylase to remove an acetyl group from a histone at a concentration that is 
lower than the concentration of the inhibitor that is required to produce another, unrelated biological 
effect. Preferably, the concentration of the inhibitor required for histone deacetylase inhibitory activity 
is at least 2-fold lower, more preferably at least 5-fold lower, even more preferably at least 10-fold 
lower, and most preferably at least 20-fold lower than the concentration required to produce an 
unrelated biological effect. 

[0020] For simplicity, chemical moieties are defined and referred to throughout primarily as 
univalent chemical moieties (e.g., alkyi, aryl, etc.). Nevertheless, such terms are also used to convey 
corresponding multivalent moieties under the appropriate structural circumstances clear to those 
skilled in the art. For example, while an "alkyI" moiety generally refers to a monovalent radical (e.g. 
CH3-CH2-), in certain circumstances a bivalent linking moiety can be "alkyI," in which case those 
skilled in the art will understand the alkyI to be a divalent radical (e.g., -CH2-CH2-), which is equivalent 
to the term "alkylene." (Similarly, in circumstances in which a divalent moiety is required and is stated 
as being "aryl," those skilled in the art will understand that the term "aryl" refers to the corresponding 
divalent moiety, arylene.) All atoms are understood to have their normal number of valences for bond 
formation {i.e., 4 for carbon, 3 for N, 2 for 0, and 2, 4, or 6 for S, depending on the oxidation state 
of the S). On occasion a moiety may be defined, for example, as (A)a-B-, wherein a is 0 or 1. In such 
instances, when a is 0 the moiety is B- and when a is 1 the moiety is A-B-. 
[0021] For simplicity, reference to a "Cn-Cm" heterocyclyl or "Cn-Cm" heteroaryl means a 
heterocyclyl or heteroaryl having from "n" to "m" annular atoms, where "n" and "m" are integers. 
Thus, for example, a Cs-Ce-heterocyclyl is a 5- or 6- membered ring having at least one heteroatom, 
and includes pyrrolidinyl (C5) and piperidinyl (Ce); Ce-hetoaryl includes, for example, pyridyl and 
pyrimidyl. 

[0022] The term "hydrocarbyl" refers to a straight, branched, or cyclic alkyI, alkenyl, or alkynyl, 
each as defined herein. A "Co" hydrocarbyl is used to refer to a covalent bond. Thus, "C0-C3- 
hydrocarbyl" includes a covalent bond, methyl, ethyl, ethenyl, ethynyl, propyl, propenyl, propynyl, and 
cyclopropyl. 
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[0023] The term "alkyl" as employed herein refers to straight and branched chain aliphatic 
groups having from 1 to 12 carbon atoms, preferably 1-8 carbon atoms, and more preferably 1-6 
carbon atoms, which is optionally substituted with one, two or three substituents. Preferred alkyl 
groups include, without limitation, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, 
pentyl, and hexyl. A "Co" alkyl (as in "Co-Cs-alkyI") is a covalent bond (like "Co" hydrocarbyl). 
[0024] The term "alkenyl" as used herein means an unsaturated straight or branched chain 
aliphatic group with one or more carbon-carbon double bonds, having from 2 to 12 carbon atoms, 
preferably 2-8 carbon atoms, and more preferably 2-6 carbon atoms, which is optionally substituted 
with one, two or three substituents. Preferred alkenyl groups include, without limitation, ethenyl, 
propenyl, butenyl, pentenyl, and hexenyl. 

[0025] The term "alkynyl" as used herein means an unsaturated straight or branched chain 
aliphatic group with one or more carbon-carbon triple bonds, having from 2 to 12 carbon atoms, 
preferably 2-8 carbon atoms, and more preferably 2-6 carbon atoms, which is optionally substituted 
with one, two or three substituents. Preferred alkynyl groups include, without limitation, ethynyl, 
propynyl, butynyl, pentynyl, and hexynyl. 

[0026] An "alkylene," "alkenylene," or "alkynylene" group is an alkyl, alkenyl, or alkynyl group, as 
defined hereinabove, that is positioned between and serves to connect two other chemical groups. 
Preferred alkylene groups include, without limitation, methylene, ethylene, propylene, and butylene. 
Preferred alkenylene groups include, without limitation, ethenylene, propenylene, and butenylene. 
Preferred alkynylene groups include, without limitation, ethynylene, propynylene, and butynylene. 
[0027] The term "cycloalkyi" as employed herein includes saturated and partially unsaturated 
cyclic hydrocarbon groups having 3 to 12 carbons, preferably 3 to 8 carbons, and more preferably 3 
to 6 carbons, wherein the cycloalkyi group additionally is optionally substituted. Preferred cycloalkyi 
groups include, without limitation, cyclopropyl, cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl, 
cyclohexenyl, cycloheptyl, and cyclooctyl. 

[0028] The term "heteroalkyi" refers to an alkyl group, as defined hereinabove, wherein one or 
more carbon atoms in the chain are replaced by a heteroatom selected from the group consisting of 

0, S, and N. 

[0029] An "aryl" group is a Ce-Cu aromatic moiety comprising one to three aromatic rings, which 
is optionally substituted. Preferably, the aryl group is a Ce-Cio aryl group. Preferred aryl groups 
include, without limitation, phenyl, naphthyl, anthracenyl, and fluorenyl. An "aralkyi" or "arylalkyi" group 
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comprises an aryl group covalently linked to an alky! group, either of which may independently be 
optionally substituted or unsubstituted. Preferably, the aralkyi group is (Ci-C6)alk(C6-Cio)aryl, 
including, without limitation, benzyl, phenethyl, and naphthylmethyl. 

[0030] A "heterocyclic" group (or "heterocyclyl) is an optionally substituted non-aromatic mono-, 
bi-, or tricyclic structure having from about 3 to about 14 atoms, wherein one or more atoms are 
selected from the group consisting of N, 0, and S. One ring of a bicyclic heterocycle or two rings of 
a tricyclic heterocycle may be aromatic, as in indan and 9,10-dihydro anthracene. The heterocyclic 
group is optionally substituted on carbon with oxo or with one of the substituents listed above. The 
heterocyclic group may also independently be substituted on nitrogen with alkyi, aryl, aralkyi, 
alkylcarbonyl, alkylsulfonyl, arylcarbonyl, arylsulfonyl, aikoxycarbonyl, aralkoxycarbonyl, or on sulfur 
with 0X0 or lower alkyl. Preferred heterocyclic groups include, without limitation, epoxy, aziridinyl, 
tetrahydrofuranyl, pyrrolidinyl, piperidinyl, piperazinyl, thiazolidinyl, oxazolidinyl, oxazolidinonyl, and 
morpholino. In certain preferred embodiments, the heterocyclic group is fused to an aryl, heteroaryl, 
or cycloalkyi group. Examples of such fused heterocycles include, without limitation, 
tetrahydroquinoline and dihydrobenzofuran. Specifically excluded from the scope of this term are 
compounds where an annular 0 or S atom is adjacent to another 0 or S atom. 
[0031] In certain preferred embodiments, the heterocyclic group is a heteroaryl group. As used 
herein, the term "heteroaryl" refers to optionally substituted groups having 5 to 14 ring atoms, 
preferably 5, 6, 9, or 10 ring atoms; having 6, 10, or 14 pi electrons shared in a cyclic array; and 
having, in addition to carbon atoms, between one or more heteroatoms selected from the group 
consisting of N, 0, and S. For example, a heteroaryl group may be pyrimidinyl, pyridinyl, 
benzimidazolyl, thienyl, benzothiazolyl, benzofuranyl and indolinyl. Preferred heteroaryl groups 
include, without limitation, thienyl, benzothienyl, furyl, benzofuryl, dibenzofuryl, pyrrolyl, imidazolyl, 
pyrazolyl, pyridyl, pyrazinyl, pyrimidinyl, indolyl, quinolyl, isoquinolyl, quinoxalinyl, tetrazolyl, oxazolyl, 
thiazolyl, and isoxazolyl. 

[0032] A "heteroaralkyi" or "heteroarylalkyi" group comprises a heteroaryl group covalently linked 
to an alkyl group, either of which is independently optionally substituted or unsubstituted. Preferred 
heteroalkyi groups comprise a Ci-Ce alkyl group and a heteroaryl group having 5, 6, 9, or 10 ring 
atoms. Specifically excluded from the scope of this term are compounds having adjacent annular 0 
and/or S atoms. Examples of preferred heteroaralkyi groups include pyridylmethyl, pyridylethyl, 
pyrrolylmethyl, pyrrolylethyl, imidazolylmethyl, imidazolylethyl, thiazolylmethyl, and thiazolylethyl. 
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[0033] An "arylene," "heteroarylene," or "heterocyclylene" group is an aryl, heteroaryl, or 
heterocyclyl group, as defined hereinabove, that is positioned between and serves to connect two 
other chemical groups. 

[0034] Preferred heterocyclyls and heteroaryls include, but are not limited to, acridinyl, azocinyl, 
benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl, benzthiazolyl, 
benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl, benzimidazolinyl, carbazolyl, 4aH- 
carbazolyl, carbolinyl, chromanyl, chromenyl, cinnolinyl, decahydroquinolinyl, 2H,6H-l,5,2-dithiazinyl, 
dihydrofuro[2,3-b]tetrahydrofuran, furanyl, furazanyl, imidazolidinyl, imidazolinyl, imidazolyl, IH- 
indazolyl, indolenyl, indolinyl, indolizinyl, indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl, 
isoindazolyl, isoindolinyl, isoindolyl, isoquinolinyl, isothiazolyl, isoxazolyl, methylenedioxyphenyl, 
morpholinyl, naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 
1,2,5-oxadiazolyl, 1,3,4'Oxadiazolyl, oxazolidinyl, oxazolyl, oxazolidinyl, pyrimidinyl, phenanthridinyl, 
phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, 
piperidinyl, piperidonyl, 4-piperidonyl, piperonyl, pteridinyl, purinyl, pyranyl, pyrazinyl, pyrazolidinyl, 
pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazole, pyridoimidazole, pyridothiazole, pyridinyl, pyridyl, 
pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl, 4H-quinolizinyl, 
quinoxalinyl, quinuclidinyl, tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl, tetrazolyl, 
6H-l,2,5-thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, 
thianthrenyl, thiazolyl, thienyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl, thiophenyl, triazinyl, 
1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl, and xanthenvi (hereinafter embodiment 
[00341) . 

[0035] As employed herein, when a moiety (e.g., cycloalkyi, hydrocarbyl, aryl, heteroaryl, 
heterocyclic, urea, etc.) is described as "optionally substituted" it is meant that the group optionally 
has from one to four, preferably from one to three, more preferably one or two, non-hydrogen 
substituents. Suitable substituents include, without limitation, halo, hydroxy, oxo (e.g., an annular -CH- 
substituted with oxo is -C(0)-) nitro, halohydrocarbyl, hydrocarbyl, aryl, aralkyi, alkoxy, aryloxy, amino, 
acylamino, alkylcarbamoyi, arylcarbamoyi, aminoalkyi, acyl, carboxy, hydroxyalkyi, alkanesulfonyl, 
arenesulfonyl, alkanesulfonamido, arenesulfonamido, aralkylsulfonamido, alkylcarbonyl, acyloxy, 
cyano, and ureido groups. Preferred substituents, which are themselves not further substituted 
(unless expressly stated otherwise) are: 

(a) halo, cyano, oxo, carboxy, formyl, nitro, amino, amidino, guanidino. 
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(c) 



(b) C1-C5 alkyi or alkenyl or arylalkyi imino, carbamoyl, azido, carboxamido, mercapto, 

hydroxy, hydroxyalkyi, alkylaryl, arylalkyi, Ci-Cs alkyI, Ci-Cs alkenyl, Ci-Cs alkoxy, Ci-Cs 
alkoxycarbonyl, aryloxycarbonyl, C2-C8 acyl, C2-C8 acylamino, Ci-Cs alkylthio, arylalkylthio, 
arylthio, Ci-Cs alkylsulfinyl, arylalkylsulfinyl, arylsulfinyl, Ci-Cs alkylsulfonyl, 
arylalkylsulfonyl, arylsulfonyl, Co-Ce /V-alkyI carbamoyl, C2-C15 /\/,/\/-dialkylcarbamoyl, C3-C7 
cycloalkyi, aroyi, aryloxy, arylalkyi ether, aryl, aryl fused to a cycloalkyi or heterocycle or 
another aryl ring, C3-C7 heterocycle, C5-C15 heteroaryl or any of these rings fused or 
spiro-fused to a cycloalkyi, heterocyclyl, or aryl, wherein each of the foregoing is further 
optionally substituted with one more moieties listed in (a), above; and 
-(CH2)s-NR^°R^\ wherein s is from 0 (in which case the nitrogen is directly bonded to the 
moiety that is substituted) to 6, and and R^^ are each independently hydrogen, cyano, 
0x0, carboxamido, amidino, Ci-Cs hydroxyalkyi, C1-C3 alkylaryl, aryl-Ci-Cs alkyI, Ci-Cs 
alkyI, Ci-Cs alkenyl, Ci-Cs alkoxy, Ci-Cs alkoxycarbonyl, aryloxycarbonyl, aryl-Ci-Cs 
alkoxycarbonyl, C2-C8 acyl, Ci-Cs alkylsulfonyl, arylalkylsulfonyl, arylsulfonyl, aroyI, aryl, 
cycloalkyi, heterocyclyl, or heteroaryl, wherein each of the foregoing is further optionally 
substituted with one more moieties listed in (a), above; or 

R^° and R^^ taken together with the N to which they are attached form a heterocyclyl or 
heteroaryl, each of which is optionally substituted with from 1 to 3 substituents from (a), 
above. 

In addition, substituents on cyclic moieties (i.e., cycloalkyi, heterocyclyl, aryl, heteroaryl) 
include 5-6 membered mono- and 9-14 membered bi-cyclic moieties fused to the parent cyclic 
moiety to form a bi- or tri-cyclic fused ring system. For example, an optionally substituted phenyl 
includes, but not limited to, the following: 



[0036] 



[0037] A "halohydrocarbyl" is a hydrocarbyl moiety in which from one to all hydrogens have been 
replaced with one or more halo. 

[0038] The term "halogen" or "halo" as employed herein refers to chlorine, bromine, fluorine, or 
iodine. As herein employed, the term "acyl" refers to an alkylcarbonyl or arylcarbonyl substituent. The 
term "acylamino" refers to an amide group attached at the nitrogen atom (i.e., R-CO-NH-). The term 
"carbamoyl" refers to an amide group attached at the carbonyl carbon atom (i.e., NH2-CO-). The 
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nitrogen atom of an acylamino or carbamoyl substituent is additionally substituted. The term 
"sulfonamido" refers to a sulfonamide substituent attached by either the sulfur or the nitrogen atom. 
The term "amino" is meant to include NH2, alkylamino, arylamino, and cyclic amino groups. The term 
"ureido" as employed herein refers to a substituted or unsubstituted urea moiety. 
[0039] The term "radical" as used herein means a chemical moiety comprising one or more 
unpaired electrons. 

[0040] A moiety that is substituted is one in which one or more hydrogens have been 

independently replaced with another chemical substituent. As a non-limiting example, substituted 
phenyls include 2-flurophenyl, 3,4-dichlorophenyl, 3-chloro-4-fluoro-phenyl, 2-fluoro-3-propylphenyl. As 
another non-limiting example, substituted N-octyls include 2,4 dimethyl-5-ethyl-octyl and 3-cyclopentyl- 
octyl. Included within this definition are methylenes (-CH2-) substituted with oxygen to form carbonyl - 
CO-). 

[0041] An "unsubstituted" moiety as defined above (e.g., unsubstituted cycloalkyi, unsubstituted 
heteroaryl, etc.) means that moiety as defined above that does not have any of the optional 

substituents for which the definition of the moiety (above) otherwise provides. Thus, for example, 
while an "aryl" includes phenyl and phenyl substituted with a halo, "unsubstituted aryl" does not 
include phenyl substituted with a halo. 

[0042] Throughout the specification preferred embodiments of one or more chemical 
substituents are identified. Also preferred are combinations of preferred embodiments. For example, 
ParaGraph embodiment 100551 describes preferred embodiments of Cy^ in the compound of formula 
(1) and embodiment paragraph [0071] describes preferred embodiments of to R"^ of the 
compound of formula (1). Thus, also contemplated as within the scope of the invention are 
compounds of formula (1) in which Cy^ is as described in embodimen t paranraph [0055] and Ay^ and 
R^ to R"^ are as described in embodimen t paranraph [0071]. 

[0043] Some compounds of the invention may have chiral centers and/or geometric isomeric 
centers (E- and Z- isomers), and it is to be understood that the invention encompasses all such 
optical, diastereoisomers and geometric isomers. The invention also comprises all tautomeric forms 

of the compounds disclosed herein. 

[0044] The compounds of the invention may be administered in the form of an in vivo 
hydrolyzable ester or in vivo hydrolyzable amide. An in vivo hydrolyzable ester of a compound of the 
invention containing carboxy or hydroxy group is, for example, a pharmaceutically acceptable ester 
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which is hydrolyzed in the human or animal body to produce the parent acid or alcohol. Suitable 
pharmaceutically acceptable esters for carboxy include d-e-alkoxymethyl esters (e.g., 
methoxymethyl), Ci-5-alkanoyloxymethyl esters (e.g., for example pivaloyloxymethyl), phthalidyl 
esters, Cs-s-cycloalkoxycarbonyloxyCi-e-alkyI esters (e.g., 1-cyclohexylcarbonyloxyethyl); 1,3-dioxolen- 
2-onylmethyl esters (e.g., 5-methyl-l,3-dioxolen-2-onylmethyl; and Ci-5-alkoxycarbonyloxyethyl esters 
(e.g., 1-methoxycarbonyloxyethyl) and may be formed at any carboxy group in the compounds of this 



[0045] An in vivo hydrolyzable ester of a compound of the invention containing a hydroxy group 
includes inorganic esters such as phosphate esters and a-acyloxyalkyi ethers and related compounds 
which as a result of the in vivo hydrolysis of the ester breakdown to give the parent hydroxy group. 
Examples of a-acyloxyalkyi ethers include acetoxymethoxy and 2,2-dimethylpropionyloxy-methoxy. A 
selection of in vivo hydrolyzable ester forming groups for hydroxy include alkanoyi, benzoyl, 
phenylacetyl and substituted benzoyl and phenylacetyl, alkoxycarbonyl (to give alkyi carbonate 
esters), dialkylcarbamoyi and /\/-(/\/,/\/-dialkylaminoethyl)-/\/-alkylcarbamoyl (to give carbamates), N,H- 
dialkylaminoacetyl and carboxyacetyl. Examples of substituents on benzoyl include morpholino and 
piperazino linked from a ring nitrogen atom via a methylene group to the 3- or 4- position of the 
benzoyl ring. A suitable value for an in vivo hydrolyzable amide of a compound of the invention 
containing a carboxy group is, for example, a /\/-Ci-6-alkyl or N,N-di-Ci-6-alkyl amide such as N-methyl, 
N-ethyl, /\/-propyl, /\/,/\/-dimethyl, /\/-ethyl-/\/-methyl or /\/,/\/-diethyl amide. 

Compounds 

[0046] In the first aspect, the invention comprises the histone deacetylase inhibitors of formula 
(1) (hereinafter embodiment [00461) : 



or a pharmaceutically acceptable salt thereof, wherein 
Ar^ is a saturated or mono- or poly- unsaturated Cs-Cu-mono- or fused poly- cyclic hydrocarbyl, 
optionally containing one, two, three, or four annular heteroatoms per ring optionally 



invention. 




(1) 
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substituted with one or more groups selected from Ci-Cy-alkyI, hydroxy, Ci-Cy-alkoxy, halo, 
and amino, provided that an annular 0 or S is not adjacent to another annular 0 or S; 
and are independently selected from the group consisting of hydrogen, Ci-C7-alkyl, aryl, 

and aralkyi; 

R^, R^ and R"^ are independently selected from the group consisting of hydrogen, halogen, -NH2, 
nitro, hydroxy, aryl, heterocyclyl, Cs-Cs-cycloalkyI, heteroaryl, Ci-C7-akyl, haloalkyi, C1-C7- 
alkenyl, Ci-Cy-alkynyl, Ci-Cy-acyl, Ci-Cy-alkyl-aryloxy, Ci-C7-alkyl-arylsulfanyl, Ci-C7-alkyl- 
arylsulfinyl, Ci-Cy-alkyl-arylsulfonyl, Ci-Cy-alkyl-arylaminosulfonyl, Ci-Cy-alkyl-arylamine, C1-C7- 
alkynyl-C(0)-amine, Ci-C7-alkenyl-C(0)-amine, CrC7-alkynyl-R^ Ci-Cy-alkenyl-R^ wherein is 
hydrogen , hydroxy, amino, Ci-C7-alkyl or Ci-C7-alkoxy; 

q is 0 or 1; 

R^ is a mono-, bi-, or tri-cyclic aryl or heteroaryl, each of which is optionally substituted; 
<D is -NH2 or -OH and 

Y is any pharmaceutically acceptable chemical moiety consisting of 1 to 50 atoms; 
provided that 

when R^ is /V-imidazolyl, R^-R"^ are H, q is 0, and Ar^ is pyridine, Y is not CI; and 
when R^ is p-aminophenyl, R^-R"^ are H, q is 0, and Ar^ is phenyl, Y is not H. 
[0047] The atoms that comprise the Y moiety are preferably those found in pharmaceuticals, 
including, but not limited to, H, C, N, 0, S, F, CI, Br, I, and P (hereinafter embdodiment [00471) . 
Numerous representative examples of Y are displayed in embodiments paragraphs [0050] - [0088], 
[0098] - [0110], and [0115] - [0207]. Y moieties of the compounds of the present invention also 
can be found in the following publications (either per se or as part of a disclosed molecule): WO 
03/024448, US 6,174,905, JP 11-269146 (1999), JP 11-302173 (1999), JP 2001131130, EP 
0847992, JP 10152462, JP 2002332267, JP 11302173, and JP 2003137866. For example, in 
these publications many different Y moieties are readily identified in molecules of structure Y-Ar^- 
(CH=CH)a-C(0)-NH-Z, wherein Ar^ is defined herein, a is 0 or 1, Z is -OH or aryl, and the Ar^ -CH=CH- 
, and aryl moieties may be optionally substituted as suggested in the publication. 
[0048] In a preferred embodiment of the compounds according to embodiment paragraph 
[0046], R^ is an aryl selected from phenyl, naphthyl, anthracenyl, and fluorenyl. In another preferred 
embodiment, R^ is a heteroaryl selected from those recited in embodimen tp aragraph [0034]. Other 
preferred R^ moieties include azolyls (e.g., thiazolyl, oxazolyl, oxadiazolyl, thiadiazolyl, etc.), pyridyl. 
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and pyridinyl. More preferably, is furanyl or thienvl. Such preferred embodiments are hereinafter 
collectively referred to as embodiment [0048]). 

[0049] In a preferred embodiment of all the compounds of the invention, R^, R-^, and R^ are all 
hydrogen. Also preferred are compounds in which o is -NH2 or -OH. Such preferred embodiments 
are hereinafter collectively referred to as embodiment [0049]). 

[0050] In a preferred embodiment of the compounds of embodiments paragraphs [00461. 
[0048], and [00491 (hereinafter embodiment [00501) . Y is Cy^-X^-, wherein 

Cy^ is hydrogen, cycloalkyi, aryl, heteroaryl, or heterocyclyl, each of which is optionally 
substituted and each of which is optionally fused to one or two aryl or heteroaryl rings, or 
to one or two saturated or partially unsaturated cycloalkyi or heterocyclic rings, and 
wherein any of the aforementioned rings are optionally substituted; and 
is selected from the group consisting of a covalent bond, M^-L^-M\ and L^-M^-L^ wherein 
L^, at each occurrence, is independently selected from the group consisting of a chemical 
bond, Co-C4-hydrocarbyl, Co-C4-hydrocarbyl-(NH)-Co-C4-hydrocarbyl, Co-C4-hydrocarbyl-(S)- 
Co-C4-hydrocarbyl, and Co-C4-hydrocarbyl-(0)-Co-C4-hydrocarbyl, provided that is not a 
chemical bond when is M^-L^-M^; 
U\ at each occurrence, is independently selected from the group consisting of -0-, -N(R^)-, 
-S-, -S(0)-, S(0)2-, -S(0)2N(R^)-, -N(R^)-S(0)2-, -C(0)-, -C(0)-NH-, -NH-C(O)-, -NH-C(0)-0-and 
-0-C(0)-NH-, -NH-C(0)-NH-, 
R^ is selected from the group consisting of hydrogen, Ci-Ce-hydrocarbyl, aryl, aralkyi, acyl, 
Co-Ce-hydrocarbyl-heterocyclyl, and Co-Ce-hydrocarbyl-heteroaryl, wherein the hydrocarbyl 
moieties are optionally substituted with -OH, -NH2, -N(H)CH3, -N(CH3)2, or halo; and 
is selected from the group consisting of M\ heteroarylene, and heterocyclylene, either of 
which rings optionally is substituted. 
[0051] In some preferred embodiments according to embodiment paragraph [00501 (hereinafter 
collectively referred to as embodiment [0051]) . the optional substituents of Cy^ are selected from d- 
Cy-alkyl, Ci-Cy-alkoxy, halo, di-Ci-Cy-alkylamino-Ci-Cralkoxy and heteroaryl. 
[0052] In some preferred embodiments according to embodiment paragraph [0050] (hereinafter 
collectively referred to as embodiment [0052]) , X^ is selected from the group consisting of a -N(Z)-Co- 
Cralkyl-, -0-Co-Cralkyl-, -C(H)=CH-Co-C7-alkyl-, -S-Co-CralkyI-, or -Ci-CralkyI-, wherein Z is -H or -C1-C7- 
alkyl- optionally substituted with -OH, -NH2, or halo. 
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[0053] In some embodiments of the compounds according to embodimen t paranraph [0050], 
is a chemical bond. In some embodiments, is L^-M^-L^, and is selected from the group 
consisting of -NH-, -NCCHsK -S-, -C(0)-N(H)-, and -0-C(0)-N(H)-. In some embodiments, X^ is L^-M^-L^ 
where at least one occurrence of is a chemical bond. In other embodiments, X^ is L^-M^-L^ where 
at least one occurrence of is alkylene, preferably methylene. In still other embodiments, X^ is L^- 
M^-L^ where at least one occurrence of is alkenylene. In some embodiments, X^ is M^-L^-M^ and 

is selected from the group consisting of -NH-, -N(CH3)-, -S-, and -C(0)-N(H)-. Preferred X^ are 
selected from methylene, aminomethyl, and thiomethvl. Such preferred embodiments are hereinafter 
collectively referred to as embodiment [0053]. 

[0054] In some embodiments of the compounds according to paragraph embodiment [0050], 
Cy^ is aryl or heteroaryl, e.g., phenyl, pyridyl, imidazolyl, or quinolyl, each of which optionally is 
substituted. In some embodiments, Cy^ is heterocyclyl, e.g.. 



each of which optionally is substituted and optionally is fused to one or more aryl rings. In some 
embodiments, Cy^ has from one and three substituents independently selected from the group 
consisting of alkyi, alkoxy, amino, nitro, halo, haloalkyi, and haloalkoxy. Examples of preferred 
substituents include methyl, methoxy, fluoro, trifluoromethyl, trifluoromethoxy, nitro, amino, 
aminomethyl, and hvdroxvmethvl. Such embodiments are hereinafter collectively referred to as 
embodiment [0054]. 

[0055] In some preferred embodiments of the compounds according to embodimen t paracraph 

[0050], Cy^ is phenyl, pyrimidinyl, benzimidazolyl or benzothiazolyl, each optionally substituted with 
one to three CH3O-, dimethylamnio-ethoxy, chloro, fluoro and pyridinyl. In a more preferred 
embodiment, Cy^ is phenyl substituted with one to three CH^O-. Such preferred embodiments are 
hereinafter collectively referred to as embodiment [0055]). 

[0056] In some embodiments according to paragraph embodiment r0046] (hereinafter 
collectively referred to as embodiment [0056]) . Y is (V'-L^)t-V-L^-, wherein 

is a direct bond, -Ci-Ce-hydrocarbyl, -(Ci-Cs-hydrocarbyDmi-XXi-Cs- hydrocarbyl)m2, -NH-(Co- 
Crhydrocarbyl), (C1-C3- hydrocarbyl)-NH-, or -NH-CCi-Cr hydrocarbyl)-NH-; 
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ml and m2 are independently 0 or 1; 

X' is -N(R21)-, -C(0)N(R21)-, N(R21)C(0)-, -0-, or -S-; 

is -H, V"-(Ci-C5-hydrocarbyl)a; 
L"^ is (Ci-C5-liydrocarbyl)a-i\/l-(Ci-C6-hydrocarbyl)b; 
a and b are independently 0 or 1; 

M is -NH-, -NHC(OK -C(0)NH-, -C(OK -SOr, -NHSOr, or -SO2NH- 

V, V, and V" are independently selected from cycloalkyi, heterocyclyl, aryl, and heteroaryl; 

tisOorl. 

[0057] In some embodiments according to paragraph embodiment [0056] (hereinafter 
collectively referred to as embodiment [0057]) . Y is V-L^, wherein 
is -NH-CH- or -CH-NH-; 

V is phenyl optionally substituted with from 1 to 3 moieties independently selected from halo, 
hydroxy, Ci-Ce-hydrocarbyl, Ci-Ce-hydrocarbyl-oxy or -thio (particularly methoxy or 
methylthio), wherein each of the hydrocarbyl moieties are optionally substituted with one 
or more moieties independently selected from halo, nitro, nitroso, formyl, acetyl, amino, 

sulfonamido, and cyano. 

[0058] In some preferred embodiments of the compound according to paragraph embodiment 
[00561 (hereinafter collectively referred to as embodiment rOOSSl) . V is an optionally substituted ring 
moiety selected from: 



Or 


C-, 




t> 


CO 






00 ,and 


H . 





[0059] In another preferred embodiment of the compounds according to paragraph e mbodiment 

[0046] (hereinafter embodiment [0059]) , Y is selected from:, 

°"CH3 



H3C' 
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NO2 



N 




A" 



.OMe 

OMe 



and 











[0060] In other embodiments of the compounds according to ParaGraph embodiment [00461 
(hereinafter coliectiveiv referred to as embodiment [ 0060 ] ) , 
is selected from -CHr, -NH-CHr, and -S-CHr; and 
Cy^ is monocyclic or fused bicyclic aryl or heteroaryl optionally substituted with one to three 
substituents selected from CH3-, CH3O-, phenyl optionally substituted with one to three 
CH3O-, morphylinyl, morphylinyl-Ci-Cs-alkoxy, cyano, and CH3C(0)NH-. 
[0061] In other embodiments of the compounds according to paragraph embodiment [0046] 
(hereinafter collectively referred to as embodiment [0061]) . 

is selected from -OCH2, -CH2O-, -CHrNHr, and -CH2S-; and 
Cy^ is monocyclic or fused bicyclic aryl or heteroaryl optionally substituted with one to three 
substituents selected from CH3-, CH3O-, phenyl optionally substituted with one to three 
CH3O-, morphylinyl, morphylinyl-Ci-C3-alkoxy, cyano, and CH3C(0)NH-. 
[0062] In one embodiment according to paragraph embodiment [0060] (hereinafter embodiment 
[0062]) . Cy^ is phenyl, pyridinyl, pyrimidinyl, benzimidazolyl, benzothiazolyl, thienyl, 
tetrahydroquinozolinyl, or l,3-dihydroquinazoline-2,4-dione, each optionally substituted with one to 
three CH3O-. More preferably, Cy^ is phenyl substituted with one to three CH3O-. 
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[0063] In yet other embodiments of the compound according to paragraph embodiment [0046] 

(hereinafter collectively referred to as embodiment [0063]) . 

Cy^ is cycloalkyi, aryl, heteroaryl, or heterocyclyl, each of which optionally is substituted, and 
each of which optionally is fused to one or more aryl or heteroaryl rings, or to one or 
more saturated or partially unsaturated cycloalkyi or heterocyclic rings, each of which 
rings optionally is substituted, provided that when Cy^ is a cyclic moiety having -C(0)-, 
-C(S)-, -S(0)-, or -S(0)2- in the ring, then Cy^ is not additionally substituted with a group 
comprising an aryl or heteroaryl ring; and 

is selected from the group consisting of a chemical bond, L-^, W^-L-^, L-^-W\ W^-L^-W\ and 
L^-W^-L^ wherein 

W\ at each occurrence, is S, 0, or N(R^), where is selected from the group consisting of 
hydrogen, alkyi, aryl, and aralkyi; and 
is C1-C4 alkylene, C2-C4 alkenylene, or C2-C4 alkynylene. 
[0064] Preferably in the compounds according to paragraph embodiment [00631 (hereinafter 
embodiment [00641) . is selected from the group consisting of L^ W^-L^ iW, W^-L^-W\ and 

[0065] In some embodiments of the compounds according to paragraph embodiment [00631. X^ 
is a chemical bond. In other embodiments, X^ is a non-cyclic hydrocarbyl. In some such 
embodiments, X^ is alkylene, preferably methylene or ethylene. In other such embodiments, X^ is 
alkenylene. In still other such embodiments, one carbon in the hydrocarbyl chain is replaced with -NH- 
or -S-, and in others with a -0-. In some preferred embodiments, X^ is W^-LW and is -NH- or 
-N(CH:q)-. Such embodiments are hereinafter collectively referred to as embodiment [0065]. 
[0066] In some embodiments of the compounds according to paragraph embodiment [0063], 
Cy^ is cycloalkyi, preferably cyclohexyl. In other embodiments, Cy^ is aryl or heteroaryl, e.g., phenyl, 
pyridyl, pyrimidyl, imidazolyl, thiazolyl, oxadiazolyl, quinolyl, or fluorenyl, each of which optionally is 
substituted and optionally is fused to one or more aryl rings. In some embodiments, the cyclic moiety 
of Cy^ is fused to a benzene ring. In some embodiments, Cy^ has from one to three substituents 
independently selected from the group consisting of alkyI, alkoxy, aryl, aralkyi, amino, halo, haloalkyi, 
and hydroxyalkyl. Examples of preferred substituents include methyl, methoxy, fluoro, trifluoromethyl, 
amino, nitro, aminomethyl, hydroxy methyl, and phenyl. Some other preferred substituents have the 
formula -K^-N(H)(R^°), wherein 
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is a chemical bond or C1-C4 alkylene; 
is selected from the group consisting of T and -Ak^-Z', wherein 
Ak^ is C1-C4 alkylene; and 
T is cycloalkyi, aryl, heteroaryl, or heterocyclyl, each of which optionally is substituted, and 
each of which optionally is fused to one or more aryl or heteroaryl rings, or to one or 
more saturated or partially unsaturated cycloalkyi or heterocyclic rings. 
Such embodiments are hereinafter collectively referred to as embodiment [00661. 
[0067] Examples of such preferred substituents according to ParaGraph embodiment [00661 
(hereinafter collectively referred to as embodiment [0067]) include 



[0068] In some embodiments of the compounds according to paragraph embodiment [00631. 
Cy^ is heterocyclyl, e.g.. 



each of which optionally is substituted and optionally is fused to one or more aryl rings. In some 
embodiments, the heterocycle of Cy^ is fused to a benzene ring. Such embodiments are hereinafter 
collectively referred to as embodiment [ 0068 ] . 

[0069] In certain preferred embodiments (hereinafter collectively referred to as embodiment 
[00691) of the compound according to paragraph embodiment [00461. Cy^-X^- is collectively selected 
from the group consisting of 

a) A1-L1-B1-, wherein Ai is an optionally substituted aryl, optionally substituted 
heteroaryl or optionally substituted heterocyclyl; wherein Li is -(CH2)o-iNH(CH2)o-r 
, -NHC(O)-, or -NHCH2-; and wherein Bi is phenyl or a covalent bond; 

b) A2-L2-B2-, wherein A2 is CH3(C=CH2)-, optionally substituted cycloalkyi, optionally 
substituted alkyi, or optionally substituted aryl; wherein L2 is -C=C-; and wherein 
B2 is a covalent bond; 
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c) A3-L3-B3-, wherein A3 is an optionally substituted aryl, optionally substituted 
heteroaryl or optionally substituted heterocyclyl; wherein L3 is a covalent bond; 
and wherein B3 is -CH2NH-; 

d) A4-L4-B4-, wherein A4 is an optionally substituted aryl; wherein L4 is -NHCH2-; and 
wherein 84 is a thienyl group; 

e) A5-L5-B5-, wherein A5 is an optionally substituted heteroaryl or optionally 
substituted heterocyclyl; wherein L5 is a covalent bond; and wherein B5 is -SCH2-; 

f) morpholinyl-CH2- 

g) optionally substituted aryl; 

h) A5-L5-B6-, wherein Ae is an optionally substituted aryl, optionally substituted 
heteroaryl or optionally substituted heterocyclyl; wherein Le is a covalent bond; 
and wherein Be is -NHCH2-; 

i) A7-L7-B7-, wherein A7 is an optionally substituted heteroaryl or optionally 
substituted heterocyclyl; wherein L7 is a covalent bond; and wherein B7 is -CH2-; 

j) optionally substituted heteroaryl or optionally substituted heterocyclyl; 

k) As-Ls-Bs-, wherein As is optionally substituted phenyl; wherein Ls is a covalent 

bond; and wherein Bs is -0-; 
I) A9-L9-B9-, wherein Ag is an optionally substituted aryl; wherein Lg is a covalent 

bond; and wherein Bg is a furan group; 
m) A10-L10-B10-, wherein Aio is an optionally substituted heteroaryl or optionally 

substituted heterocyclyl; wherein Lio is -CH(CH2CH3)-; and wherein Bio is -NHCH2-; 
n) Aii-Lii-Bir, wherein An is an optionally substituted heteroaryl or optionally 

substituted heterocyclyl; wherein Ln is a covalent bond; and wherein Bn is - 

OCH2-; 

0) A12-L12-B12-, wherein A12 is an optionally substituted aryl, optionally substituted 

heteroaryl or optionally substituted heterocyclyl; wherein L12 is-NHC(O)-; and 

wherein B12 is -N(optionally substituted aryl)CH2-; 
p) A13-L13-B13-, wherein A13 is an optionally substituted aryl, optionally substituted 

heteroaryl or optionally substituted heterocyclyl; wherein L13 is a covalent bond; 

and wherein B13 is -NHC(O)-; 
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q) Au-Lu-Bu-, wherein Au is an optionally substituted aryl, optionally substituted 
heteroaryl or optionally substituted heterocyclyl; wherein Lu is-NHC(0){optionally 
substituted heteroaryl); and wherein Bu is -S-S-; 

r) F3CC(0)NH-; 

s) A15-L15-B15-, wherein A15 is an optionally substituted aryl, optionally substituted 
heteroaryl or optionally substituted heterocyclyl; wherein L15 is-(CH2)o- 
iNH(optionally substituted heteroaryl)-; and wherein B15 is -NHCH2-; 

t) A16-L15-B15-, wherein Aie is an optionally substituted aryl, optionally substituted 
heteroaryl or optionally substituted heterocyclyl; wherein L15 is a covalent bond; 
and wherein B15 is -N(optionally substituted alkyl)CH2-; and 

u) Ai7-LirBir, wherein An is an optionally substituted aryl, optionally substituted 
heteroaryl or optionally substituted heterocyclyl; wherein L17 is a covalent bond; 
and wherein B17 is -(optionally substituted aryl-CH2)2-N-. 



[0070] In another preferred embodiment (hereinafter embodiment [0070]) of the compounds 
according to ParaGraph embodiment [00461. Cy^-X^- is collectively selected from the group 
consisting of 

a) D1-E1-F1-, wherein Di is an optionally substituted aryl, optionally substituted 
heteroaryl or optionally substituted heterocyclyl; wherein Ei is -CHr or a covalent 
bond; and wherein Fi is a covalent bond; 

b) D2-E2-F2-, wherein D2 is an optionally substituted aryl, optionally substituted 
heteroaryl or optionally substituted heterocyclyl; wherein E2 is -NH(CH2)o-2-; and 
wherein F2 is a covalent bond; 

c) D3-E3-F3-, wherein D3 is an optionally substituted aryl, optionally substituted 
heteroaryl or optionally substituted heterocyclyl; wherein E3 is -(CH2)o-2NH-; and 
wherein F3 is a covalent bond; 

d) D4-E4-F4-, wherein D4 is an optionally substituted aryl, optionally substituted 
heteroaryl or optionally substituted heterocyclyl; wherein E4 is -S(CH2)o-2-; and 
wherein F4 is a covalent bond; 
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e) D5-E5-F5-, wherein D5 is an optionally substituted aryl, optionally substituted 
heteroaryl or optionally substituted heterocyclyl; wherein E5 is -(CH2)o-2S-; and 
wherein F5 is a covalent bond; and 

f) D5-E5-F5-, wherein D5 is an optionally substituted aryl, optionally substituted 
heteroaryl or optionally substituted heterocyclyl; wherein Be is -NH(CH2)o-2NH-; 
and wherein Fe is a covalent bond. 

[0071] In some embodiments (hereinafter collectively referred to as embodiment [0071]) 
according to paragraphs embodiments [0046] and [0048]- [0063], to R"^ are independently 
hydrogen, -NH2, nitro, furanyl, chloro, fluoro, butyl, trifluoromethyl, bromo, thienyl, phenyl, -CHCHC(O)- 
NH2, -C=CCH2-R^ wherein is hydrogen, Ci-Cy-alkyI, hydroxy, amino, or Ci-Cy-alkoxy. 
[0072] In some preferred embodiments (hereinafter collectively referred to as embodiment 
[0072]) of the compound according to paragraphs embodiments [0046] and [0048]-[0071], q is 0 
and is independently selected from the group consisting of -NH-CH2-, -S-CH2- and -CH2-. 
[0073] In some preferred embodiments (hereinafter collectively referred to as embodiment 
[0073]) of the compound according to paragraphs embodidments [0046] and [0048]-[0071], q is 0 
and is independently selected from the group consisting of -OCH2, -CH2O-, -CH2-NH2-, and -CH2S-. 
[0074] In some embodiments (hereinafter collectively referred to as embodiment [0074]) of the 
compound according to paragraphs embodiments [0046] and [0048]-[0072], the compound has Ar^ 
of formula 




wherein G, at each occurrence, is independently N or C, and C is optionally substituted. 
[0075] In some embodiments of the compounds according to paragraph embodiment [00741. G 
at each occurrence is C(R^), wherein R^ is selected from the group consisting of hydrogen and C1-C7- 
alkyl. In some more preferred embodiments, G is -CH-. Such embodiments are hereinafter collectively 

referred to as embodiment [0075]. 

[0076] In some preferred embodiments (hereinafter collectively referred to as embodiment 
[0076]) . the compounds according to paragraph embodiment [0074] are those wherein Ar^ is 
selected from the group consisting of phenylene, benzofuranylene and indolinylene. 
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[0077] In some preferred embodiments, Cy^ is aryl or heteroaryl, each of which is optionally 
substituted. More preferably, Cy^ is phenyl, pyrimidinyl, benzimidazolyl or benzothiazolyl, each of 
which is optionally substituted. Preferred substituents of Cy^ are from one to three substituents 
independently selected from the group consisting of Ci-Cy-alkyI, Ci-Cy-alkoxy, halo, di-Ci-C?- 
alkylamino-Ci-Cy-alkoxy and heteroaryl. More preferably, the substituents of Cy^ are selected from 
methyl, methoxy, fluoro, chloro, pyridinyl and dimethvlamino-ethoxv. Such embodiments are 
hereinafter collectively referred to as embodiment [0077]. 

[0078] In some preferred embodiments (hereinafter collectively referred to as embodiment 
[0078]) . the moiety formed by Cy^-X^ is selected from the following: 



■CH3, 




MeO' 



and 



[0079] In a preferred embodiment, the compounds of paragraph embodiment 100501 are 
represented by the general formula (2) (hereinafter embodiment [00791) : 



cy2- 



(2) 



or a pharmaceutically acceptable salt thereof, wherein 

and are independently selected from the group consisting of hydrogen, trifluoromethyl, 
butyl, -(CH2)3-OH, chloro, fluoro, amino, phenyl, thienyl, furanyl, -CH=CHC(0)NH2, -C^CCHrOH, 
-C^CCHrOCHs; and 

the A ring is optionally further substituted with from 1 to 3 substituents independently selected 
from methyl, hydroxy, methoxy, halo, and amino. 
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[0080] In some preferred embodiments (hereinafter collectively referred to as embodiment 
[0080]) . the compounds according to paragraph embodiment [0079] are those in which Cy^ is 
selected from: 




[0081] In other preferred embodiments (hereinafter collectively referred to as embodiment 
[0081]) of the compounds according to paragraphs embodiments [0079] and [0080], the A ring is 
not further substituted. 

[0082] In another preferred embodiment (hereinafter embodiment [0082]) of the compounds 
according to paragraphs embodiments [0079] - [0081], and are both -H. 



[0083] In another embodiment of this aspect, the invention comprises compounds of the general 
formula (3) (hereinafter embodiment [0083]) : 




or a pharmaceutically acceptable salt or in vivo hydrolyzable ester or amide thereof; wherein: 

(D is -NH2 or -OH; 

Ring A is a heterocyclyl, wherein if said heterocyclyl contains an -NH- moiety that nitrogen is 
optionally substituted by a group selected from K; 

R^ is a substituent on carbon and is selected from halo, nitro, cyano, hydroxy, trifluoromethyl, 
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyi, Cre-alkyl, Cre- 
alkenyl, Ca-e-alkynyl, d-e-alkoxy, d-e-alkanoyl, d-e-alkanoyloxy, /\/-(Ci-6-alkyl)amino, N,N- 
(Ci-5-alkyl)2amino, Ci-5-alkanoylamino, WCre-alkyDcarbamoyl, /V,/\/-(Ci-5-alkyl)2carbamoyl, 
Ci-5-alkylS(0)a wherein a is 0 to 2, d-e-alkoxycarbonyl, /\/-(Ci-6-alkyl)sulphamoyl, N,N-{Ci-e- 
alkyl)2Sulphamoyl, aryl, aryloxy, aryld-e-alkyl, heterocyclic group, (heterocyclic group)Ci-6- 
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alkyi, or a group (B-E-); wherein R^ including group (B-E-), is optionally substituted on 
carbon by one or more W; and wherein if said heterocyclic group contains an -NH- moiety 
that nitrogen is optionally substituted by J; 

W is halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy, 

carbamoyl, mercapto, sulphamoyi, d-e-alkyl, C2-5-alkenyl, C2-5-alkynyl, d-e-alkoxy, d- 
6-alkanoyl, d-e-alkanoyloxy, N-(Ci-6-alkyl)amino, /\/,N-(Ci-6-alkyl)2amino, d-e- 
alkanoylamino, WCi-e-alkyDcarbamoyI, /\/,/\/-(Ci-6-alkyl)2carbamoyl, Ci-6-alkylS(0)a 
wherein a is 0 to 2, d-e-alkoxycarbonyl, N-(Cr6-alkyl)sulphamoyl, N,N-{Ci-e- 
alkyl)2Sulphamoyl, or a group (B'-E'-); wherein W, including group (B'-E'-), is optionally 
substituted on carbon by one or more Y; 

Y and Z are independently selected from halo, nitro, cyano, hydroxy, trifluoromethyl, 
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyi, Cre-alkyl, Cre- 
alkenyl, C2-6-alkynyl , Ci-e-alkoxy, d-e-alkanoyl, Ci-e-alkanoyloxy, /\/-(Ci-6-alkyl)amino, 
/V,/V-(Ci-6-alkyl)2amino, d-e-alkanoylamino, Wd-e-alkyDcarbamoyl, NMCve- 
alkyl)2carbamoyl, Ci-5-alkylS(0)a wherein a is 0 to 2, Ci-e-alkoxycarbonyl, WCre- 
alkyDsulphamoyl or /V,/V-(Ci-6-alkyl)2Sulphamoyl; 

G, J and K are independently selected from d-s-alkyl, d-g-alkenyl, d-s-alkanoyl, d-s- 
alkylsulphonyl, Ci-s-alkoxycarbonyl, carbamoyl, WCi-s-alkyDcarbamoyI, NMCvs- 
alkyDcarbamoyI, benzyloxycarbonyl, benzoyl, phenylsulphonyl, aryl, aryld-e-alkyl or 
(heterocyclic group)Ci-6-alkyl; wherein G, J, and K are optionally substituted on carbon 
by one or more Q; and wherein if said heterocyclic group contains an -NH- moiety that 
nitrogen is optionally substituted by hydrogen or CiealkyI; 

Q is halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy, 
carbamoyl, mercapto, sulphamoyi, d-e-alkyl, Cre-alkenyl, C2-6-alkynyl, Ci-e-alkoxy, Ci- 
6-alkanoyl, Cre-alkanoyloxy, /\/-(Ci-6-alkyl)amino, /\/,/\/-(Ci-6-alkcyl)2amino, Cre- 
alkanoylamino, WCi-e-alkyDcarbamoyI, /\/,/\/-(Ci-6-alkyl)2carbamoyl, Ci-6-alkylS(0)a 
wherein a is 0 to 2, Ci-5-alkoxycarbonyl, Ci-5-alkoxycarbonylamino, N-iCre- 
alkyDsulphamoyl, /V,/V-(Ci-5-alkyl)2Sulphamoyl, aryl, aryloxy, aryl Ci-5-alkyl, arylCi-5- 
alkoxy, heterocyclic group, (heterocyclic group)Ci-5-alkyl, (heterocyclic group)Ci-5- 
alkoxy, or a group (B"-E"-); wherein Q, including group (B"-E"-), is optionally substituted 
on carbon by one or more Z; 
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B, B' and B" are independently selected from d-e-alkyl, C2-6-alkenyl, Cre-alkynyl, C3-8- 
cycloalkyl, Cs-s-cycloalkylCre-alkyl, aryl, arylCre-alkyl, heterocyclic group, 
(heterocyclic group)Ci-6-alkyl, phenyl or phenylCre-alkyl; wherein B, B' and B" is 
optionally substituted on carbon by one or more D; and wherein if said heterocyclic 
group contains an -NH- moiety that nitrogen is optionally substituted by a group 
selected from G; 

E, E' and E" are independently selected from -N(R^K -0-, -C(0)0-, -OC(OK -C(0)-, -N(R^)C(0)- 
, -N(R')C(0)N(R'')-, -N(R')C(0)0-, -OC(0)N(R^)-, -C(0)N(R^)-, S(0)r, -S02N(R^K -N(R')S02- 
wherein R^ and R'' are independently selected from hydrogen or Ci-5-alkyl optionally 
substituted by one or more F and r is 0-2; 
D and F are independently selected from halo, nitro, cyano, hydroxy, trifluoromethyl, 
trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyi, Ci-e-alkyi, Cre- 
alkenyl, C2-6-alkynyl, d-e-alkoxy, d-e-alkanoyl, d-e-alkanoyloxy, Wd-e-alkyDamino, 
/V,/V-(Ci-6-alkyl)2amino, d-e-alkanoylamino, Wd-e-alkyDcarbamoyl, N,H{Cve- 
alkyl)2carbamoyl, Cr5-alkylS(0)a wherein a is 0 to 2, d-e-alkoxycarbonyl, WCre- 
alkyDsulphamoyl or N,N-(Ci-6-alkyl)2Sulphamoyl; 

m is 0, 1, 2, 3 or 4; wherein the values of R^ may be the same or different; 

R^ is halo; 

n is 0, 1 or 2; wherein the values of R^ may be the same or different; and 

R\ R^, R^, and R^ are as defined in embodiment paraeraph [0046]. 
[0084] Particular values of Ring A, R^, R^, m, and n (hereinafter embodiment [0084]) include the 
following: 

Ring A: 

(a) pyridyl, quinolyl, indolyl, pyrimidinyl, morpholinyl, piperidinyl, piperazinyl, 
pyradazinyl, pyrazinyl, thiazolyl, thienyl, thienopyrimidinyl, thienopyridinyl, purinyl, 
triazinyl, oxazolyl, pyrazolyl, or furanyl; wherein if Ring A contains an -NH- moiety 
that nitrogen is optionally substituted by a group selected from K; 

(b) pyridin-4-yl, pyridin-3-yl, pyridin-2-yl, quinolin-8-yl, pyrimidin-6-yl, pyrimidin-5-yl, 
pyrimidin-4-yl, morpholin-4-yl, piperidin-4-yl, piperidin-3-yl, piperdin-2-yl, piperazin-4- 
yl, pyridazin-5-yl, pyrazin-6-yl, thiazol-2-yl, thien-2-yl, thieno[3,2b]pyrimidinyl, 
thieno[3,2b]pyrimidinyl, thieno[3,2b]pyridinyl, purin-6-yl or triazin-6-yl; wherein if 



10/574,088 

Substitute specification (marked up) 



26 



Ring A contains an -NH- moiety that nitrogen is optionally substituted by a group 
selected from K; 

(c) pyridyl, quinolyl, pyrimidyl, morpholinyl, piperidinyl, piperazinyl, pyradazinyl, 
pyrazinyl, thiazyl or furanyl; 

(d) pyridin-4-yl, pyridin-3-yl, pyridin-2-yl, quinoline-8-yl, pyradizin-2-yl, furan-3-yl, 
morpholinyl, thiazol-2-yl, pyrimidin-6-yl, piperidin-4-yl or piperazin-4-yl; and 

(e) pyridine-4-yl, pyridine-3-yl, quinoline-8-yl, piperidin-4-yl or piperazin-4-yl. 

(a) a substituent on carbon and is selected from halo, amino, Ci-5-alkyl, Ci-5-alkoxy, 
/V-(Cr6-aikyl)amino, aryl, aryloxy, arylCi-5-alkyl, heterocyclic group, (heterocyclic 
group)Ci-6-alkyl, or a group (B-E-); wherein R^ including group (B-E-), is optionally 
substituted on carbon by one or more W; and wherein if said heterocyclic group 
contains an -NH- moiety that nitrogen is optionally substituted by J; 
W is hydroxy, mercapto, d-e-alkyl, d-e-alkoxy, /\/,/\/-(Ci-6-alkyl)2amino or a group 

(B'-E'-); wherein W, including group (B'-E'-), is optionally substituted on carbon 

by one or more Y; 

Y and Z are independently selected from halo, nitro, cyano, hydroxy, Ci-e-alkoxy, 
W,N-(Ci-6-alkyl)2amino or d-e-alkanoylamino; 

G, J, and K are independently selected from Ci-s-alkyI, C2-8-alkenyl, d-s-alkanoyl, 
aryl, arylCre-alkyl or (heterocyclic group)Ci-6-alkyl; wherein G, J and K are 
optionally substituted on carbon by one or more Q; and wherein if said 
heterocyclic group contains an -NH- moiety that nitrogen is optionally 
substituted by hydrogen or Ci-e-alkyI; 

Q is cyano, hydroxy, Ci-e-alkoxy, d-e-alkanoyloxy, d-e-alkoxycarbonyl, d-e- 
alkoxycarbonylamino, aryl, aryloxy or a group (B"-E"-); wherein Q, including 
group (B"-E"-), is optionally substituted on carbon by one or more Z; 

B, B' and B" are independently selected from Ci-5-alkyl, C2-5-alkenyl, C2-5-alkynyl, 
Cs-s-cycloalkyI, Ca-s-cycloalkylCre-alkyl, aryl, arylCi-5-alkyl, heterocyclic group, 
(heterocyclic group)Ci-5-alkyl, phenyl or phenylCi-5-alkyl; wherein B, B' and B" 
are optionally substituted on carbon by one or more D; and wherein if said 
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heterocyclic group contains an -NH- moiety that nitrogen is optionally 
substituted by a group selected from G; 

E, E' and E" are independently selected from -N(R')-, -0-, -C(0)0-, -0C(0)-, -C(0)-, - 
N(R^)C(0)-, -N(R^)C(0)N(R')-, -N(R^)C(0)0-, -OC(0)N(R^)-, -C(0)N(R^)-, -S(0)r, - 
S02N(R^)-, -N(R^)S02-, wherein R^ and R'' are independently selected from 
hydrogen or d-e-alkyl optionally substituted by one or more F and r is 0-2; 

D and F are independently selected from halo, Ci-e-alkoxy or N.NiCve- 
alkyl)2amino. 

(b) a substituent on carbon and is selected from fluoro, chloro, amino, methyl, ethyl, 
propyl, methoxy, /V-methylamino, N-ethylamino, /V-propylamino, /V-butylamino, 
phenyl, naphthylethyl, piperizin-4-yl, piperidin-l-yl, piperdin-4-yl, 2-(thiomethyl)- 
pyrimidin-4'yl, tetrahydrofuran-2-ylmethyl, tetrahydropyran-2-ylmethyl, 1,2,5- 
thiadiazol-3-ylethyl, piperidin-l-ylmethyl, pyridin-2-ylmethyl, or a group (B-B-); 
wherein R^, including group (B-E-), is optionally substituted on carbon by one or 
more W; and wherein if said heterocyclic group contains an -NH- moiety that 
nitrogen is optionally substituted by J; 

W is hydroxy, methyl, ethyl, ethoxy, /\/,/\/-(diethyl)amino, N,/\/-(dibutyl)amino, or a 
group (B'-E'-); wherein W, including group (B'-E'-), is optionally substituted on 
carbon by one or more Y; 

Y and Z are independently selected from fluoro, chloro, bromo, nitro, cyano 
hydroxy, methoxy, N,N-(dimethyl)amino or methylcarbonylamino; 

G, J and K are independently selected from methyl, ethyl, propyl, pentyl, 2- 
methylbutyl, butyl, acetyl, benzyl, 3-(pyrrol-l-yl)propyl or pyrrolidin-2-one-(5S)- 
methyl; wherein G, J and K are optionally substituted on carbon by one or 
more Q; and wherein if said heterocyclic group contains an -NH- moiety that 
nitrogen is optionally substituted by hydrogen or methyl; 

Q is cyano, hydroxy, methoxy, ethoxy, methylcarbonyloxy, methoxycarbonyl, t- 
butoxycarbonlyamino, phenyl or a group (B"-E"-); wherein Q, including group 
(B"-E"-), is optionally substituted on carbon by one or more Z; 

B, B' and B" are independently selected from methyl, ethyl, propyl, cyclohexyl, 
phenyl, benzyl, 1,2,3,4-tetrahydroquinolinyl, 3-morpholinopropyl, 2- 
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morpholinoethyl, 2-pyrrolidin-l-ylethyl, 3-morpholinopropyl, 3-(4- 
methylpiperazin-l-yl)propyl, 2-piperidin-l-ylethyl, 3-piperidin-l-ylpropyl, pyridin- 
3-ylmethyl or imidazol-l-ylpropyl; wherein B, B' and B" are optionally 
substituted on carbon by one or more D; and wherein if said heterocyclic 
group contains an -NH- moiety that nitrogen is optionally substituted by a 
group selected from G; 
E, E' and E" are independently selected from -N(R')-, -0-, -C(0)-, -NHC(O)-, - 

N(R^)C(0)0-; wherein is hydrogen or methyl optionally substituted by one or 
more F; 

D and F are independently selected from fluoro, methoxy or ethoxy; 
(c) fluoro, chloro, amino, methyl, methoxy, 3-morpholin-4-ylpropylamino, (3-morpholin- 
4'yl)ethylamino, acetyl, benzyl, methoxycarbonylmethyl, 2-pyrrolidin-l-ylethoxy, 3- 
morpholinopropoxy, /\/-(2-fluorophenyl)propanamide, 4- 
(diethylamino)phenylcarbonylmethyl, 3-(4'methylpiperazin-l-yl)propylamino, 2- 
piperidin-l-ylethylamino, 2-[N,N-(diethyl)amino-ethylamino, pyridin-3-yimethylamino, 
3-piperidin-l-ylpropylamino, imidazol-l-ylpropylamino, 3-methoxypropylamino, 3- 
morpholinopropylamino, piperazin-l-yl, IV-ethyiamino, 4-methylpiperazin-l-yl, l-(3- 
phenoxy)propyl, l-(3-cyanophenyl)methyl, l-(4-cyanophenyl)methyl, 
tetrahydrofuran-2-ylmethyl, l-(3-benzyloxy)propyl, 3-methoxybenzyl, 2,3- 
dihydroxypropyl, 2-(methylcarbonyloxy)ethyl, 3-(pyrrol-l-yl)propyl, l-[3-(2- 
methoxyethoxy)] propyl, 2-(4-acetamidophenyoxy)ethyl, 2-(t- 
butoxycarbonylamino)ethyl, 2-(t-butoxycarbonylamino)propyl, 2-[(2- 
methoxyphenyl)oxy)ethyl, (1 ,2,3,4-tetrahydroquinolin-l-yl)acetyl, 2-[N-(2- 
fluorophenyl)ylacetamide]ethyl, methoxycarbonylmethyl, 2-(ethoxy)ethyl, 4- 
methylpent-3-enyl, tetrahydropyran-2-ylmethyl, l-(2S)-2-methylbutyl, 4- 
(benzyloxy)butyl, 2-[4-(nitro)phenoxy)}ethyl, 2-[/\/,/\/-(dibutyl)amino]ethylamino, 3-KN- 
methyl-N-phenyl)amino]propylamino, /\/-3-[2-(dimethylamino)ethoxy]propylamino, 2- 
[4-(acetamido)phenoxy]ethyl, 2-[4-(hydroxyphenoxy)]ethyl, 1 ,2,5-thiadiazol-3- 
ylethyl, piperdin-l-ylmethyl, 2-[4-(chloro)phenoxy]ethyl, pyrrolidin-2-one-(5S)-methyl, 
phenylaminocarbonyloxymethyl, cyclohexylaminocarbonyloxymethyl, 2- 
(thiomethyl)-pyrimidin-4-yl or pyridin-2-ylmethyl; 
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(d) halo, amino, d-e-alkyl, d-e-alkoxy, Ci-3-alkanoyloxy, WCi-s-alkyDamino, N,N-(Ci-r 
alkyl)2axnino, Ci-3-alkanoylamino, /\/-(Ci-3-alkyl)carbamoyl, N,NiCvT 
alkyl)2carbamoyl; 

(e) halo, amino, Cre-alkyl or Ci-e-alkoxy; and 

(f) halo, amino, methyl or methoxy. 

m: 

(a) 0, 1, 2, 3 or 4; wherein the values of may be the same or different; 

(b) 0, 1, or 2; wherein the values of R^ may be the same or different; 

(c) Oorl; 

(d) 0; and 

(e) 1. 

R^: 

(a) halo; 

(b) fluoro or chloro; and 

(c) fluoro. 

n: 

(a) 0, 1 or 2, wherein the values of R^ may be the same or different; 

(b) Oorl; 

(c) 0;and 

(d) 1. 

[0085] Other embodiments (hereinafter collectively referred to as embodiment [0085]) of the 
compound according to ParaGraph embodiment [00831. include those in which: 
Ring A is a heterocyclyl; 

R^ is halo, nitro, cyano, hydroxy, trifluoromethyl, trifluoromethoxy, amino, carboxy, 

carbamoyl, mercapto, sulphamoyi, Cre-alkyl, C2-6-alkenyl, C2-6-alkynyl, Ci-e-alkoxy, d-e- 
alkanoyl, Cre-alkanoyloxy, /\/-(Ci-6-alkyl)amino, /\/,/\/-(Ci-6-alkyl)2amino, d-e-alkanoylamino, N- 

(Ci-5-alkyl)carbamoyl, /V,/V-(Ci-6-alkyl)2carbamoyl, Ci-5-alkylS(0)a wherein a is 0 to 2, C1-5- 
alkoxycarbonyl, /V-(Ci-5-alkyl)sulphamoyl, N,/V-(Ci-5-alkyl)2Sulphamoyl or a group (B-E-); 
wherein, B is selected from d-e-alkyl, C2-6-aikenyl, C2-5-alkynyl, Cs-s-cycloalkyI, C3-8- 
cycloalkylCi-6-alkyl, phenyl, heterocyclyl, phenylre-alkyl or heterocyclyld-e-alkyi; wherein B 
is optionally substituted on carbon by one or more D; and wherein if said heterocyclyl 
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contains an -NH- moiety that nitrogen is optionally substituted by a group selected from 



E is -N(R^)-, -0-, -C(0)0-, -0C(0)-, -C(0)-, -N(R')C(OK -C(0)N(R^K -S(0)r, -SOjNCR^)-, -N(R^)S02- 
wherein R^ is hydrogen or d-e-alkyl optionally substituted by one or more D and r is 
0-2; 

D is independently selected from halo, nitro, cyano, hydroxy, trifluoromethyl, 

trifluoromethoxy, amino, carboxy, carbamoyl, mercapto, sulphamoyi, Ci-e-alkyI, Cre- 
alkenyl, C2-6-alkynyl, d-e-alkoxy, Cre-alkanoyl, Ci-5-alkanoyloxy, /V-(Ci-5-alkyl)amino, 
/V,/V-(Ci-6-alkyl)2amino, Cre-alkanoylamino, WCre-alkyDcarbamoyi, N,N-{Ci-e- 
alkyl)2carbamoyl, Ci-6-alkylS(0)a wherein a is 0 to 2, Ci-5-alkoxycarbonyl, Wd-e- 
alkyDsulphamoyl and /\/,/\/-(Ci-6-alkyl)2Sulphamoyl; 
G is selected from Ci-4-alkyl, Ci-4-alkanoyl, Ci-4-alkylsulphonyl, Ci-4-alkoxycarbonyl, 
carbamoyl, /\/-(Ci-4-alkyl)carbamoyl, /\/,/\/-(Ci-4-alkyl)carbamoyl, benzyl, 
benzyloxycarbonyl, benzoyl and phenylsulphonyl; 

m is 0, 1, 2, 3 or 4; wherein the values of are the same or different; 

R^ is halo; and 

n is 0, 1 or 2; wherein the values of R^ can be the same or different. 
[0086] In another embodiment of the compound according to paragraph embodiment [0083] 



Ring A is a pyridyl, quinolyl, indolyl, pyrimidinyl, morpholinyl, piperidinyl, piperazinyl, 

pyradazinyl, pyrazinyl, thiazolyl, thienyl, thienopyrimidinyl, thienopyridinyl, purinyl, triazinyl, 
oxazolyl, pyrazolyl, or furanyl; wherein if Ring A contains an -NH- moiety that nitrogen is 
optionally substituted by a group selected from K; 

R^ is a substituent on carbon and is selected from halo, amino, d-e-alkyl, Ci-e-alkoxy, H^Ci-e- 
alkyDamino, aryl, aryloxy, aryld-e-alkyl, heterocyclic group, (heterocyclic group)Ci-6-alkyl, 
or a group (B-E-); wherein R^, including group (B-E-), is optionally substituted on carbon by 
one or more W; and wherein if said heterocyclic group contains an -NH- moiety that 
nitrogen is optionally substituted by J; 

W is hydroxy, mercapto, Ci-5-alkyl, Ci-e-alkoxy, /V,/V-(Ci-5-alkyl)2amino or a group (B'-E'-); 
wherein W, including group (B'-E'-), is optionally substituted on carbon by one or more 



G; 




Y; 
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Y and Z are independently selected from halo, nitro, cyano, hydroxy, d-e-alkoxy, N./V-CCi- 
6-alkyl)2amino or Cre-alkanoylamino; 

G, J and K are independently selected from d-s-alkyl, C2-8-alkenyl, d-s-alkanoyl, aryl, 
arylCi-5-alkyl or (heterocyclic group)Ci-6-alkyl; wherein G, J and K are optionally 
substituted on carbon by one or more Q; and wherein if said heterocyclic group 
contains an -NH- moiety that nitrogen is optionally substituted by hydrogen or d-e- 
alkyl; 

Q is cyano, hydroxy, Ci-e-alkoxy, d-e-alkanoyloxy, Ci-5-alkoxycarbonyl, C1-5- 

alkoxycarbonylamino, aryl, aryloxy or a group (B"-E"-); wherein Q, including group (B"- 
E"-), is optionally substituted on carbon by one or more Z; 

B, B' and B" are independently selected from Ci-e-alkyI, C2-6-alkenyl, C2-6-alkynyl, C3-8- 
cycloalkyl, Cs-s-cycloalkyld-e-alkyl, aryl, aryld-e-alkyl, heterocyclic group, 
(heterocyclic group)Ci-6-alkyl, phenyl or phenyld-e-alkyl; wherein B, B' and B" are 
optionally substituted on carbon by one or more D; and wherein if said heterocyclic 
group contains an -NH- moiety that nitrogen is optionally substituted by a group 
selected from G; 

E, E' and E" are independently selected from -N(R^)-, -0-, -C(0)0-, -OC(OK -C(0)-, 

-N(R^)C(0)-, -N(R^)C(0)N(R^)-, .N(R^)C(0)0 -, -OC(0)N(R^K -C(0)N(R^)-, -S(0)r-, -S02N(R^)-, 
-N(R^)S02- wherein R^ and R'' are independently selected from hydrogen or d-e-alkyl 
optionally substituted by one or more F and r is 0-2; 

D and F are independently selected from halo, Ci-e-alkoxy or N,/\/-(Ci-6-alkyl)2amino; 

m is 0, 1, 2, 3 or 4; wherein the values of R^ are the same or different; 

R® is fluoro or chloro; and 

n is 0, 1 or 2, wherein the values of R^are the same or different; 
[0087] In another embodiment of the compound according to ParaGraph embodiment r 0083] 
(hereinafter embodiment [0087]) . 

Ring A is pyridin-4-yl, pyridin-3-yl, pyriclin-2-yl, quinolin-8-yl, pyrimidin-6-yl, pyrimidin-5-yl, 
pyrimidin-4-yl, morpholin-4-yl, piperidin-4-yl, piperidin-3-yl, piperdin-2-yl, piperazin-4-yl, 
pyridazin-5-yl, pyrazin-6-yl, thiazol-2-yl, thien-2-yl, thieno[3,2d]pyrimidinyl, 
thieno[3,2b]pyrimidinyl, thieno[3,2b]pyridinyl, purin-6-yl or triazin-6-yl; wherein if Ring A 
contains an -NH- moiety that nitrogen is optionally substituted by a group selected from K; 
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is a substituent on carbon and is selected from fluoro, chloro, amino, methyl, ethyl, propyl, 
methoxy, /\/-methylamino, /\/-ethylamino, /V-propylamino, /V-butylamino, phenyl, 
naphthylethyl, piperazin-l-yl, piperidin-l-yl, piperidin-4-yl, 2-(thiomethyl)-pyrimidin-4-yl, 
tetrahydrofuran-2-ylmethyl, tetrahydropyran-2-ylmethyl, l,2,5-thiadiazol-3-ylethyl, piperidin- 
1-ylmethyl, pyridin-2-ylmethyl, or a group (B-B-); wherein R^, including group (B-B-), is 
optionally substituted on carbon by one or more W; and wherein if said heterocyclic 
group contains an -NH- moiety that nitrogen is optionally substituted by J; 
W is hydroxy, methyl, ethyl, ethoxy, /\/,N-(diethyl)amino, /V,N-(dibutyl)amino, or a group (B'- 

E'-); wherein W, including group (B'-E'-), is optionally substituted on carbon by one or 

more Y; 

Y and Z are independently selected from fluoro, chloro, bromo, nitro, cyano, hydroxy, 
methoxy, N.WdimethyDamino or methylcarbonylamino; 

G, J and K are independently selected from methyl, ethyl, propyl, pentyl, 2-methylbutyl, 
butyl, acetyl, benzyl, 3-(pyrrol-l-yl)propyl or pyrrolidin-2-one-(5S)-methyl; wherein G, J 
and K are optionally substituted on carbon by one or more Q; and wherein if said 
heterocyclic group contains an -NH- moiety that nitrogen is optionally substituted by 
hydrogen or methyl; 

Q is cyano, hydroxy, methoxy, ethoxy, methylcarbonyloxy, methoxycarbonyl, t- 

butoxycarbonylamino, phenyl or a group (B"-E"-); wherein Q, including group (B"-E"-), is 
optionally substituted on carbon by one or more Z; 

B, B' and B" are independently selected from methyl, ethyl, propyl, cyclohexyl, phenyl, 
benzyl, 1,2,3,4-tetrahydroquinolinyl, 3-morpholinopropyl, 2-morpholinoethyl, 2- 
pyrrolidin-l-ylethyl, 3-morpholinopropyl, 3-(4-methylpiperazin-l-yl)propyl, 2-piperidin-l- 
ylethyl, 3-piperidin-l-ylpropyl, pyridin-3-ylmethyl or imidazol-l-ylpropyl; wherein B, B' 
and B" are optionally substituted on carbon by one or more D; and wherein if said 
heterocyclic group contains an -NH- moiety that nitrogen is optionally substituted by a 
group selected from G; 

E, E' and E" are independently selected from -N(R')-, -0-, -C(0)-, -NHC(O)-, -N(R^)C(0)0-; 
wherein R^ is hydrogen or methyl optionally substituted by one or more F; 

D and F are independently selected from fluoro, methoxy or ethoxy; 
m is 0, 1, or 2; wherein the values of R^ are the same or different; 
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is fluoro; and 
n is 0 or 1 . 

[0088] In the embodiments of the compounds according to paragraphs embodiments [0083] 
and [0085] - [0087], R\ R\ R\ and are as defined in paragraphs embodiments [0048] and 
[0049]. In other preferred embodiments, the compounds according to paragraph embodiment 
[0083] are the compounds of Tables 1-8 and 13 of WO 03/087057 modified by replacing the 
terminal moiety: 

NH2 

with 

H 

N-C^- 

wherein o, R\ R^, R^, and R^ are as defined in accordance with paragraphs embodiment [0046], and 
preferably embodiments [0048] and [0049]. Such embodiments are hereinafter collectively referred 
to as embodiment [ 0088]. 

[0089] The definitions in embodimen t paragraph s [0090] - [0097] apply to R^ and R^ in 
embodiment paragraph s [0083] - [0088] and supplement the definitions in embodimen t paragraph s 
[0020] - [0042]. To the extent there are any inconsistencies between the definitions in 
embodimen t paragraph s [0020] - [0042] and in embodimen t paragraph s [0090] - [0097], the 
definitions in embodiment paragraph s [0090] - [0097] shall take precedence for the compounds of 
embodiment paragraph s [0083] - [0088] only. 

[0090] "AlkyI" includes both straight and branched chain alkyi groups. For example, "Crs-alkyl" 
and "Ci-6-alkyl" includes methyl, ethyl, propyl, isopropyl, pentyl, hexyl, heptyl, and t-butyl. However, 
references to individual alkyI groups such as 'propyl' are specific for the straight-chained version only 
and references to individual branched chain alkyI groups such as 'isopropyl' are specific for the 

branched chain version only. 

[0091] The term "halo" refers to fluoro, chloro, bromo and iodo. 
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[0092] Where optional substituents are chosen from "one or more" groups it is to be understood 
that this definition includes all substituents being chosen from one of the specified groups or the 
substituents being chosen from two or more of the specified groups. 

[0093] A "heterocyclyl" is a saturated, partially saturated or unsaturated, mono or bicyclic ring 
containing 3-12 atoms of which at least one atom is chosen from nitrogen, sulphur or oxygen, which 
may, unless otherwise specified, be carbon or nitrogen linked, wherein a ring sulphur atom is 
optionally oxidized to form the S-oxide(s). Preferably a "heterocyclyl" is a saturated, partially 
saturated or unsaturated, monocyclic ring containing 5 or 6 atoms of which at least one atom is 
chosen from nitrogen, sulphur or oxygen or a 8-10 membered bicyclic ring which may, unless 
otherwise specified, be carbon or nitrogen linked, wherein a ring sulphur atom is optionally oxidized 
to form S-oxide(s). Examples and suitable values of the term "heterocyclyl" are thiazolidinyl, 
pyrrolidinyl, 1,3-benzodioxolyl, 1,2,4'Oxadiazolyl, 2-azabicyclo[2.2.1]heptyl, morpholinyl, 
tetrahydrofuranyl, furanyl, tetrahydropyranyl, piperidinyl, piperazinyl, thiomorpholinyl, 1 ,3-dioxolanyl, 
homopiperazinyl, thienyl, pyrrolyl, pyrazolyl, oxadiazolyl, tetrazolyl, oxazolyl, thienopyrimidinyl, 
thienopyridinyl, thieno{3,2d]pyrimidinyl, 1,3,5-triazinyl, purinyl, 1,2,3,4-tetrahydroquinolinyl, 
benzimidazolyl, benzthiazolyl, benzoxazolyl, benzothienyl, benzofuranyl, indazolyl, quinazolinyl, 
cinnolinyl, phthalazinyl, quinoxalinyl, napthyridinyl, benzotriazolyl, pyrrolothienyl, imidazothienyl, 
isoxazolyl, imidazolyl, thiadiazolyl, isothiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, pyranyl, indolyl, 
pyrimidyl, thiazolyl, pyrazinyl, pyridazinyl, pyridyl, quinolyl, quinazolinyl, and 1-isoquinolinyl. 
[0094] A "heterocyclic group" is a saturated, partially saturated or unsaturated, mono or bicyclic 
ring containing 3-12 atoms of which at least one atom is chosen from nitrogen, sulphur or oxygen, 
which may, unless otherwise specified, be carbon or nitrogen linked, wherein a CH2 group is 
optionally replaced by a C(0), and wherein a ring sulphur atom is optionally oxidized to form the S- 
oxide(s). Preferably a "heterocyclic group" is a saturated, partially saturated or unsaturated, 
monocyclic ring containing 5 or 6 atoms of which at least one atom is chosen from nitrogen, sulphur 
or oxygen or a 9 or 10 membered bicyclic ring which may, unless otherwise specified, be carbon or 
nitrogen linked, wherein a CH2 group is optionally replaced by a C(0), and wherein a ring sulphur 
atom is optionally oxidized to form S-oxide(s). Examples and suitable values of the term "heterocyclic 
group" are pyrrolidinyl, 2-pyrrolidonyl 2,5-dioxopyrrolidinyl, 2,4-dioxoimidazolidinyl, 2-oxo-l,3,4- 
triazolinyl, oxazolidinyl, 2-oxazolidonyl, 5,6-dihydro-uracilyl, 1,3-benzodioxolyl, 1,2,4-oxadiazolyl, 2- 
azabicyclo[2.2.1]heptyl, morpholinyl, 2-oxotetrahydrofuranyl, tetrahydrofuranyl, furanyl, 
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tetrahydropyranyl, piperidinyl, piperazinyl, thiomorpholinyl, 1,1-dioxothiomorpholinyl, 1,3-dioxolanyl, 
homopiperazinyl, thiophenyl, thienopyridinyl, thienopyrimidinyl, thieno[3,2d]pyrimidinyl, 1,3,5-triazinyl, 
purinyl, quinolinyl, isoquinolinyl, 1,2,3,4-tetrahydroquinolinyl, tetrahydroisoquinolinyl, imidazolyl, 
benzimidazolyl, benzothiazolyl, benzoxazolyl, benzothiophenyl, benzofuranyl, indazolyl, quinazolinyl, 
cinnolinyl, phthalazinyl, quinoxalinyl, napthyridinyl, oxazolyl, isoxazolyl, pyrrolyl, tetrazolyl, thiadiazolyl, 
isothiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, pyranyl, indolyl, isoindolyl, pyrimidinyl, thiazolyl, pyrazolyl, 
3-pyrrolinyl, pyrazinyl, pyridazinyl, pyridinyl, pyridonyl, pyrimidonyl and 1-isoquinolinyl. 
[0095] An "aryl" group is, for example, phenyl, indenyl, indanyl, naphthyl, tetrahydronaphthyl or 
fluorenyl, preferably phenyl. 

[0096] An example of "Cre-alkanoyloxy" is acetoxy. Examples of "d-s-alkoxycarbonyl", "d-e- 
alkoxycarbonyl" and Ci-4-alkoxycarbonyl include methoxycarbonyl, ethoxycarbonyl, N- and t- 
butoxycarbonyl. Examples of Cre-alkynyl are ethynyl and 2-propynyl. Examples of "d-e-alkoxy" include 
methoxy, ethoxy and propoxy. Examples of "d-e-alkanoylamino" and Ci-3-alkanoylamino include 
formamido, acetamido and propionylamino. Examples of "Ci-6-alkylS(0)a wherein a is 0 to 2" include 
Ci-6-aikyl sulphonyl, d-3-alkylS(0)a, methylthio, ethylthio, methylsulphinyl, ethylsulphinyl, mesyl and 
ethylsuiphonyl. Examples of "Crs-alkanoyl", "Cre-alkanoyl" and Ci-4-alkanoyl include Ci-3-alkanoyl, 
propionyl and acetyl. Examples of "N-d-e-alkylamino" and IV-(Ci-3-alkyl)amino include methylamino and 
ethylamino. Examples of "/\/,/\/-(Ci-6-alkyl)2amino" and /\/,/\/-(Ci-2-alkyl)2amino include di-N-methylamino, 
di-(/\/-ethyl)amino, di-(/\/-butyl)amino and /\/-ethyl-/\/-methylamino. Examples of "C2-8-alkenyl" are Cre- 
alkenyl and C2-3-alkenyl, and include vinyl, allyl, and 1-propenyl. Examples of "/V-(Ci-3-alkyl)sulphamoyr 
and "WCisalkyDsulphamoyI" are /V-(Ci-3-alkyl)sulphamoyl, N-(methyl)sulphamoyl and N- 
(ethyl)sulphamoyl. Examples of "/V-(Ci-6-alkyl)2Sulphamoyl" are /V,/V-(Ci-3-alkyl)2Sulphamoyl, N,N- 
(dimethyl)sulphamoyl and /\/-(methyl)-N-(ethyl)sulphamoyl. Examples of "N-(Ci-8-alkyl)carbamoyr' and "N- 
(Ci-6-alkyl)carbamoyl" are /\/-(Ci-4-alkyl)carbamoyl, /\/-(Ci-3-alkyl)carbamoyl, methylaminocarbonyl, and 
ethylaminocarbonyl. Examples of "/\/,/\/-(Ci-8-alkyl)2carbamoyl" and "/\/,/\/-(Ci-6-alkyl)2carbamoyl" are 
/\/,/\/-(Ci-4-alkyl)2carbamoyl, /\/,/\/-(Ci-2-alkyl)2carbamoyl, dimethylaminocarbonyl and 
methylethylaminocarbonyl. Examples of "(heterocyclic group)Ci-6-alkyl" include piperidin-l-ylmethyl, 
piperidin-l-ylethyl, piperdin-l-ylpropyl, pyridylmethyl, 3-morpholinopropyl, 2-morpholinoethyl and 2- 
pyrimid-2-ylethyl. Examples of "(heterocyclic group)Ci-5-alkoxy" include (heterocyclic group)methoxy, 
(heterocyclic group)ethoxy and (heterocyclic group)propoxy. Examples of "aryld-e-alkyl" include 
benzyl, 2-phenylethyl, 2-phenylpropyl and 3-phenylpropyl. Examples of "aryloxy" include phenoxy and 
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naphthyloxy. Examples of "Cs-s-cycloalkyl" include cyclopropyl and cyclohexyl. Examples of "C3-8" 
cycloalkylCi-6-alkyl" include cyclopropylmethyl and 2-cyclohexylpropyl. Examples of "d-e- 
alkoxycarbonylamino" include methoxycarbonylamino and t-butoxycarbonylamino. 
[0097] Composite terms are used to describe groups comprising more than one functionality 
such as arylCi-4-alkyl. Such terms are to be interpreted as is understood by a person skilled in the 
art. For example arylCre-alkyl comprises Cre-alkyl substituted by aryl and such a group includes 
benzyl, 2-phenylethyl, 2-phenylpropyl and 3-phenylpropyl. 

[0098] In another embodiment of this aspect, the invention comprises compounds of the 
following general formula (4) (hereinafter embodiment [0098]) : 




the N-oxide forms, the pharmaceutically acceptable addition salts and the stereo-chemically 

isomeric forms thereof, wherein 
o is -NH2 or -OH; 

n is 0,1, 2 or 3, wherein when n is 0 then a direct bond is intended; 
t is 0, 1, 2, 3 or 4, wherein when t is 0 then a direct bond is intended; 
Q, X, Y, and Z are independently N or CH; 

is H or as defined in embodimen t paragraph [0046], 
R^ R^ and R"^ are as defined in embodimen t paranraph [0046]; 
R^^ is hydrogen, halo, hydroxy, amino, nitro, d-e-alkyl, d-e-alkyloxy, trifluoromethyl, di(Ci-6- 

alkyDamino, hydroxyamino and naphthalenylsulfonylpyrazinyl; 
-L- is a direct bond or a bivalent radical selected from Ci-e-alkanediyI, amino, carbonyl and 

aminocarbonyl; 

each R^^ is a hydrogen atom, wherein when t is 2, 3, or 4 one of the R^'^ is optionally aryl; 

R^^ is hydrogen, hydroxy, amino, hydroxyCi-5-alkyl, Ci-5-alkyl, Ci-5-alkyloxy,arylCi-6-alkyl, 
aminocarbonyl, hydroxycarbonyl, aminod-e-alkyl, aminocarbonylCre-alkyl, 
hydroxycarbonylCi-6-alkyl, hydroxyaminocarbonyl, d-e-alkyloxycarbonyl, Ci-e-alkylaminoCi- 
6-alkyl or di(Ci-6-alkyl)aminoCi-6-alkyl; 
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(a~49) {a-50) 



wherein each s is independently 0, 1, 2, 3, 4 or 5; 

and are independently selected from hydrogen; halo; hydroxy; amino; nitro; trihaloCre- 
alkyl; trihalod-e-alkyloxy; d-e-alkyl; Cre-alkyl substituted with aryl and Cs-io-cycloalkyI; d- 
6-alkyloxy; d-e-alkyloxyCi-e-alkyloxy; Ci-e-alkylcarbonyl; Ci-e-alkyloxycarbonyl; Ci-e- 
alkylsulfonyl; cyanod-e-alkyl; hydroxyd-e-alkyl; hydroxyCi-e-alkyloxy; hydroxyd-e- 
alkylamino; aminod-e-alkyloxy; di(Ci-6-alkyl)aminocarbonyl; di(hydroxyCi-6-alkyl)amino; 
(aryl)(Ci-5-alkyl)amino; di(Ci-6-alkyl)aminoCi-6-alkyloxy; di(Ci-6-alkyl)aminoCi-6-alkylamino; 
di(Ci-5-alkyl)aminoCi-6-alkylaminoCr6-alkyl; arylsulfonyl; arylsulfonylamino; aryloxy; 
aryloxyCi-6-alkyl; arylC2-6-alkenediyl; di(Ci-6-alkyl)amino; dKCre-alkyDaminoCi-e-alkyl; dKd-e- 
alkyl)amino(Ci-6-alkyl)amino; di(Ci-6-alkyl)amino(Ci-6-alkyl)aminoCi-6-alkyl; di(Ci-6- 
alkyl)aminoCi-6-alkyl(Ci-6-alkyl)amino; di(Ci-6-alkyl)aminoCi-6-alkyl(Ci-6-alkyl)aminoCi-6-alkyl; 
aminosulfonylamino(Ci-6-alkyl)amino; aminosulfonylamino(Ci-6-alkyl)aminoCi-6-alkyl; dKd-e- 
alkyl)aminosulfonylamino(Ci-6-alkyl)amino; di(Ci-5-alkyl)aminosulfonylamino(Ci-6- 
alkyl)aminoCi-6-alkyl; cyano; thiophenyl; thiophenyl substituted with di(Ci-5-alkyl)aminoCi-5- 
alkyl(Ci-5-alkyl)aminoCi-5-alkyl, di(Ci-6-alkyl)aminoCi-5-alkyl, d-e-alkylpiperazinyld-e-alkyl, 
hydroxyCi-6-alkylpiperazinylCi-6-alkyl, hydroxyCi-e-alkyloxyCi-e-alkylpiperazinylCi-e-alkyI, 
di(Ci-6-alkyl)aminosulfonylpiperazinylCi-6-alkyl, Ci-e-alkyloxypiperidinyl, d-e- 
alkyloxypiperidinylCi-5-alkyl, morpholinylCi-e-alkyI, hydroxyCi-6-alkyl(Ci-6-alkyl)aminoCi-6- 
alkyl, or di(hydroxyCi-6-alkyl)aminoCi-6-alkyl; furanyl; furanyl substituted with hydroxyd-e- 
alkyl; benzofuranyl; imidazolyl; oxazolyl; oxazolyl substituted with aryl and Ci-e-alkyI; d-e- 
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alkyltriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; piperidinylCre-alkyloxy; morpholinyl; d-e- 
alkylmorpholinyl; morpholinylCre-alkyloxy; morpholinylCre-alkyl; morpholinylCre- 
alkylamino; morpholinylCi-e-alkylaminoCi-e-alkyI; piperazinyl; Ci-5-alkylpiperazinyl; C1-5- 
alkylpiperazinylCi-5-alkyloxy; piperazinyiCre-alkyl; naphthalenylsulfonylpiperazinyl; 
naphthalenylsulfonylpiperidinyl; naphthalenylsulfonyl; d-e-alkylpiperazinylCre-alkyl; d-e- 
alkylpiperazinylCi-6-alkylamino; Cre-alkylpiperazinylCre-alkylaminoCi-e-alkyl; d-e- 
alkylpiperazinylsulfonyl; aminosulfonylpiperazinyld-e-alkyloxy; aminosulfonylpiperazinyl; 
aminosulfonylpiperazinylCi-6-alkyl; di(d-6-alkyl)aminosulfonylpiperazinyl; di(Ci-5- 
alkyl)aminosulfonylpiperazinylCi-6-alkyl; hydroxyCi-5-alkylpiperazinyl; hydroxyCre- 
alkylpiperazinylCi-6-alkyl; d-e-alkyloxyperidinyl; d-e-alkyloxypiperidinyld-e-alkyl; 
piperidinylaminoCi-6-alkylamino; piperidinylaminoCi-e-alkylaminoCi-e-alkyI; (d-e- 
alkylpiperidinyl)(hydroxyCi-6-alkyl)aminoCi-6-alkylamino; (Ci-6-alkylpiperidinyl)(hydroxyCi-6- 
alkyl)aminoCi-6-alkylaminoCi-6-alkyl; hydroxyCi-e-alkyloxyCi-e-alkylpiperazinyl; hydroxyd-e- 
alkyloxyCi-6-alkylpiperazinylCi-6-alkyl; (hydroxyCi-6-alkyl)(Ci-6-alkyl)amino; (hydroxyCi-5- 
alkyl)(Ci-6-alkyl)aminoCi-6-alkyl; hydroxyCi-e-alkylaminoCi-e-alkyI; di(hydroxyCi-5- 
alkyl)aminoCi-6-alkyl; pyrrolidinylCre-alkyl; pyrrolidinylCre-alkyloxy; pyrazolyl; thiopyrazolyl; 
pyrazolyl substituted with two substituents selected from Ci-e-alkyI and trilialoCi-e-alkyI; 
pyridinyl; pyridinyl substituted with d-e-alkyloxy, aryloxy or aryl; pyrimidinyl; 
tetrahydropyrimidinylpiperazinyl; tetrahydropyrimidinylpiperazinyld-e-alkyl; quinolinyl; 
indolyl; phenyl; phenyl substituted with one, two or three substituents independently 
selected from halo, amino, nitro,Ci-6-alkyl, d-e-alkyloxy, hydroxyCi-4-alkyl, trifluoromethyl, 
trifluoromethyloxy, hydroxyCi-4-alkyloxy, Ci-4-alkylsulfonyl, Ci-4-alkyloxyCi-4-alkyloxy, C1-4- 
alkyloxycarbonyl,aminoCi-4-alkyloxy, di(Ci-4-alkyl)aminoCi-4-alkyloxy, di(Ci-4-alkyl)amino, 
di(Ci-4-alkyl)aminocarbonyl, di(Ci-4-alkyl)aminoCi-4-alkyl, di(Ci-4-alkyl)aminoCi-4- 
alkylaminoCi-4-alkyl, di(Ci-4-alkyl)amino(Ci-4-alkyl)amino, di(Ci-4-alkyl)amino(Ci-4- 
alkyl)aminoCi-4-alkyl, di(Ci-4-alkyl)aminoCi-4-alkyl(Ci-4-alkyl)amino, di(Ci-4-alkyl)aminoCi-4- 
alkyl(Ci-4-alkyl)aminoCi-4-alkyl, aminosulfonylamino(Ci-4-alkyl)amino, 
aminosulfonylamino(Ci-4-alkyl)aminoCi-4-alkyl, di(Ci-4-alkyl)aminosulfonylamino(Ci-4- 
alkyDamino, di(Ci-4-alkyl)aminosulfonylamino(Ci-4-alkyl)aminoCi-4-alkyl, cyano, piperidinyld- 
4-alkyloxy, pyrrolidinylCi-4-alkyloxy, aminosulfonylpiperazinyl, aminosulfonylpiperazinylCi-4- 
alkyl, di(Ci-4-alkyl)aminosulfonylpiperazinyl, di(Ci-4-alkyl)aminosulfonylpiperazinylCi-4-alkyl, 
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hydroxyCi-4-alkylpiperazinyl, hydroxyCi-4-alkylpiperazinylCi-4-alkyl, Ci-4-alkyloxypiperidinyl, 
Ci-4-alkyloxypiperdinylCi-4-alkyl, hydroxyCi-4-alkyloxyCi-4-alkylpiperazinyl,hydroxyCi-4- 
alkyloxyCi-4-alkylpiperazinylCi-4-alkyl, (hydroxyCi-4-alkyl)(Ci-4-alkyl)amino, (hydroxyCi-4- 
alkyl)(Ci-4-alkyl)aminoCi-4-alkyl, di(hydroxyCi-4-alkyl)amino, di(hydroxyCi-4-alkyl)aminoCi-4- 
alkyl, furanyl, furanyl substituted with-CH=CH-CH=CH-, pyrrolidinylCi-4-alkyl, pyrrolidinylCr 
4-alkyloxy, morpholinyl, morpholinylCi-4-alkyloxy, morpholinylCi-4-alkyl,morpholinylCi-4- 
alkylamino, rnorpholinylCi-4-alkylaminoCi-4-alkyl, piperazinyl, Ci-4-alkylpiperazinyl, C1-4- 
alkylpiperazinylCi-4-alkyloxy, piperazinylCi-4-alkyl, Ci-4-alkylpiperazinylCi-4-alkyl, C1-4- 
alkylpiperazinylCi-4-alkylamino, Ci-4-alkylpiperazinylCi-4-alkylaminoCi-5-alkyl, 
tetrahydropyrimidinylpiperazinyl, tetrahydropyrimidinylpiperazinylCi-4-alkyl, 
piperidinylaminoCi-4-alkylamino, piperidinylaminoCi-4-alkylaminoCi-4-alkyl, (C1-4- 
alkylpiperidinyl)(hydroxyCi-4-alkyl)aminoCi-4-alkylamino, (Ci-4-alkylpiperidinyl)(hydroxyCi-4- 
alkyl)aminoCi-4-alkylaminoCi-4-alkyl, pyridinylCi-4-alkyloxy, hydroxyCi-4-alkylamino, 
hydroxyCi-4-alkylaminoCi-4-alkyl, di(Ci-4-alkyl)aminoCi-4-alkylamino, 
aminothiadiazolyl,aminosulfonylpiperazinylCi-4-alkyloxy, and thiophenylCi-4-alkylamino; 
the central moiety 

^(CH2)n 

— N Z— 

is optionally bridged [i.e., forming a bicyclic moiety) with a methylene, ethylene or 

propylene bridge; 

each and can be placed on the nitrogen in replacement of the hydrogen; 
aryl in the above is phenyl, or phenyl substituted with one or more substituents each 

independently selected from halo, Ci-e-alkyI, d-e-alkyloxy, trifluoromethyl, cyano, and 

hydroxycarbonyl. 

[0099] In one embodiment of the compound according to ParaGraph embodiment r0098] 
(hereinafter embodiment [0099]) . one or more of the following apply: 

a) n is 1 or 2; 

b) t is 0, 1 or 2; 

c) Z is nitrogen; 

d) R^^ is hydrogen, nitro, Cre-alkyloxy, trifluoromethyl, diCCre-alkyl) amino, hydroxyamino or 
naphtalenylsulfonylpyrazinyl; 
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e) -L-is a direct bond or a bivalent radical selected from d-e-alkanediyl, carbonyl and 
aminocarbonyl; 

f) each R^^ is hydrogen; 

g) R^"^ is hydrogen, hydroxyCi-5-alkyl, aminocarbonyl, hydroxyaminocarbonyl or di(Ci-5-alkyl) 
aminoCi-5-alkyl; 

h) the A ring is a radical selected from (a-1), (a-7), (a-9),(a-10), (a-12), (a-14), (a-19), (a-20), 
(a-21), (a-22), (a-23), (a-30), (a-34), (a-49) and (a-50); 

i) each s is independently 0,1, 2 or 5; 

j) each and R^ are independently selected from hydrogen; halo; nitro; trihaloCi-5-alkyl; 
trihaloCi-6-alkyloxy; d-e-alkyl; d-e-alkyloxy; Cre-alkylsulfonyl; (aryl)(Ci-5-alkyl)amino; 
arylsulfonyl; aryloxy; arylC2-6-alkenediyl; di(Ci-6-alkyl)amino; thiophenyl; thiophenyl 
substituted with di(Ci-6-alkyl)aminoCi-6-alkyl(Ci-6-alkyl)aminoCi-6-alkyl, di(Ci-6-alkyl)aminoCi- 
6-alkyl,Ci-6-alkylpiperazinylCi-6-alkyl, hydroxyd-e-alkylpiperazinylCre-alkyl, hydroxyd-e- 
alkyloxyCi-6-alkylpiperazinylCi-6-alkyl, di(Ci-6-alkyl)aminosulfonylpiperazinylCi-6-alkyl, C1-5- 
alkyloxypiperidinylCi-6-alkyl, morpholinyld-e-alkyl, hydroxyCi-6-alkyl(d-5-alkyl)aminoCi-6- 
alkyl, or di(hydroxyCi-6-alkyl)aminoCr6-alkyl; furanyl; oxazolyl; pyrrolyl; pyrazolyl; pyridinyl; 
pyridinyl substituted withd-e-alkyloxy; quinolinyl; indolyl; phenyl; and phenyl substituted 
with one, two or three substituents independently selected from halo, amino, Ci-e-alkyI, 
Ci-6-alkyloxy, hydroxyCi-4-alkyl, trifluoromethyl, trifluoromethyloxy, di(Ci-4-alkyl)aminoCi-4- 
alkyloxy, di(Ci-4-alkyl)amino, di(Ci-4-alkyl)aminoCi-4-alkyl, di(Ci-4-alkyl)aminoCi-4-alkyl(Ci-4- 
alkyDamino, di(Ci-4-alkyl)aminoCi-4-alkyl(Ci-4-alkyl)aminoCi-4-alkyl, hydroxyCi-4- 
alkylpiperazinylCi-4-alkyl, hydroxyCi-4-alkyloxyCi-4-alkylpiperazinylCi-4-alkyl, di (hydroxyCi-4- 
alkyl)aminoCi-4-alkyl, pyrrolidinylCi-4-alkyl, pyrrolidinylCi-4-alkyloxy, morpholinylCi-4- 
alkyloxy, morpholinylCi-4-alkyl, and Ci-4-alkylpiperazinylCi-4-alkyl, and 

k) the central moiety 

^(CH2)n 

— N Z— 



[0100] In another embodiment of the compound according to paragraph embodiment [ 0098] 
(hereinafter embodiment [0100]) . one or more of the following apply: 

I) n is 1 or 2; 



is optionally bridged {i.e., forming a bicyclic moiety) with a methylene bridge. 
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m) t is 0 or 2; 
n) Z is nitrogen; 

o) R^^ is hydrogen; 
p) -L-is a direct bond; 
q) eacli R^^ is hydrogen; 
r) R^"^ is hydrogen; 

s) the A ring is a radical selected from (a-1), (a-9), (a-19), (a-20), (a-21), (a-22), (a-23), (a-49) 

and (a-50); 
t) each s is independently 0, 1, 2 or 5; 

u) each R^ and R^ is independently selected from hydrogen; halo; trihalod-e-alkyl; trihaloCre- 
alkyloxy; d-e-alkyl; d-e-alkyloxy; arylC2-6-alkenediyl; di(Ci-6-alky)amino; thiophenyl; 
thiophenyl substituted with di(Ci-6-alkyl)aminoCi-6-alkyl(Ci-6-alkyl)aminoCi-6-alkyl, dKd-e- 
alkyl)aminoCi-6-alkyl, Ci-e-alkylpiperazinylCi-e-alkyI, hydroxyCi-e-alkylpiperazinylCi-e-alkyI, 
hydroxyCi-6-alkyloxyCi-6-alkylpiperazinylCi-6-alkyl, Ci-e-alkyloxypiperidinylCi-e-alkyI, 
morpholinylCi-6-alkyl, hydroxyCi-e-alkyKCre-alkyDaminoCre-alkyl, or dKhydroxyd-e- 
alkyl)aminoCi-6-alkyl; furanyl; oxazolyl; pyrazolyl; pyridinyl; pyridinyl substituted with C1-5- 
alkyloxy; quinolinyl; indolyl; phenyl; and phenyl substituted with one, two or three 
substituents independently selected from halo, amino, Ci-e-alkyI, Ci-e-alkyloxy, hydroxyCi- 
4-alkyl, trifluoromethyl, trifluoromethyloxy, di(Ci-4-alkyl)aminoCi-4-alkyloxy, di(Ci-4- 
alkyDamino, di(Ci-4-alkyl)aminod-4-alkyl, di(Ci-4-alkyl)aminoCi-4-alkyl(Ci-4-alkyl)aminoCi-4- 
alkyl, hydroxyCi-4-alkylpiperazinyld-4-alkyl, hydroxyCi-4-alkyloxyCi-4-alkylpiperazinylCi-4- 
alkyl, di(hydroxyCi-4-alkyl)aminoCi-4-alkyl, pyrrolidinylCi-4-alkyl pyrrolidinylCi-4-alkyloxy, 
morpholinylCi-4-alkyloxy, morpholinylCi-4-alkyl, Ciand-4-alkylpiperazinylCi-4-alkyl, and 

v) the central moiety 

^(CH2)n 

— Z— 

is optionally bridged (/.e., forming a bicyclic moiety) with a methylene bridge. 
[0101] In another embodiment of the compound according to embodiment [0098] (hereinafter 
embodiment [0101]), one or more of the following apply: 

w) n is 1 ; 

x) tisO; 
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y) Z is nitrogen; 
z) R^^ is hydrogen; 
aa) -L-is a direct bond; 
bb) each R^^ is hydrogen; 
cc) R^"^ is hydrogen; 

dd) the A ring is a radical selected from (a-1) and (a-20); 
ee) each s is independently 0 or 1; 

ff) each and R^ is independently selected from hydrogen; thiophenyl; thiophenyl 
substituted with dKCre-alkyDaminoCre-alkyl or Cre-alkylpiperazinylCre-alkyl; furanyl; 
phenyl; and phenyl substituted with one substituents independently selected from di(Ci-4- 
alkyl)aminoCi-4-alkyloxy, di(Ci-4-alkyl)amino, di(Ci-4-alkyl)aminoCi-4-alkyl, di(Ci-4- 
alkyl)aminoCi-4-alkyl(Ci-4-alkyl)aminoCi-4-alkyl, pyrrolidinylCi-4-alkyl, pyrrolidinylCi-4-alkyloxy 
and Ci-4-alkylpiperazinylCi-4-alkyl. 

[0102] In another embodiment of the compound according to paragraph embodiment [0098] 

(hereinafter embodiment [0102]) , L is a direct bond and/or R^^ is H. 

[0103] In another embodiment of the compound according to paragraph embodiment [0098] 
(hereinafter embodiment [0103]) . one or more of the following apply: 

a) tisO; 

b) R^^ is hydrogen, halo, hydroxy, amino, nitro, Cre-alkyl, d-e-alkyloxy, trifluoromethyl or 

di(Ci-6-alkyl)amino; 

c) -L-is a direct bond or a bivalent radical selected from Ci-5-alkanediyl, amino, and carbonyl; 

d) R^"^ is hydrogen, hydroxy, amino, hydroxyCi-5-alkyl, Ci-5-alkyl, Ci-5-alkyloxy, arylCi-5-alkyl, 

aminocarbonyl, aminod-e-alkyl, d-e-alkylaminoCre-alkyl or di(Ci-6-alkyl)aminoCi-5-alkyl; 

e) the A ring is a radical selected from (a-1), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8), (a-9), (a-10), 

(a-11), (a-1 2), (a-1 3), (a-1 4), (a-1 5), (a-1 6), (a-1 7), (a-1 8), (a-1 9), (a-20), (a-21), (a-22), 
(a-23), (a-24), (a-25), (a-26), (a-28), (a-29), (a-30), (a-31), (a-32), (a-33), (a-34), (a-35), 
(a-36), (a-37), (a-38), (a-39), (a-40), (a-41), (a-42), (a-44), (a-45), (a-46), (a-47), (a-48) 
and (a-51); 

f) each s is independently 0, 1, 2, 3 or 4; 

g) R^ is hydrogen; halo; hydroxy; amino; nitro; trihaloCre-alkyl; trihaloCre-alkyloxy; Cre-alkyl; 

Ci-6-alkyloxy; d-e-alkylcarbonyl; d-e-alkyloxycarbonyl; d-e-alkylsulfonyl; hydroxyd-e- 
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alkyi; aryloxy; di(Ci-6-alkyl)amino; cyano; thiophenyl; furanyl; furanyl substituted with 
hydroxyCi-6-alkyl; benzofuranyl; imidazolyl; oxazolyl; oxazolyl substituted with aryl and 
Ci-5-alkyl; Ci-5-alkyltriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; morpholinyl; C1-5- 
alkylmorpholinyl; piperazinyl; Ci-5-alkylpiperazinyl; hydroxyCi-5-alkylpiperazinyl; C1-5- 
alkyloxypiperidinyl; pyrazoly; pyrazolyl substituted with one or two substituents 
selected from d-e-alky and trihaloCre-alkyl; pyridinyl; pyridinyl substituted with d-e- 
alkyloxy, aryloxy or aryl; pyrimidinyl; quinolinyl; indole; phenyl; or phenyl substituted 
with one or two substituents independently selected from halo, d-e-alkyl, d-e- 
alkyloxy, or trifluoromethyl; 

h) is hydrogen; halo; hydroxy; amino; nitro; trihaloCi-5-alkyl; trihaloCi-e-alkyloxy; Ci-e-alkyI; 

Ci-6-alkyloxy; d-e-alkylcarbonyl; d-e-alkyloxycarbonyl; d-e-alkylsulfonyi; hydroxyCi-e- 
alkyl; aryloxy; di(Ci-6-alkyl)amino; cyano; pyridinyl; phenyl; or phenyl substituted with 
one or two substituents independently selected from halo, Cre-alkyl, d-e-alkyloxy, and 
trifluoromethyl, and 

i) the central moiety 

^(CH2)n 

— Z— 

is optionally bridged (/.e., forming a bicyclic moiety) with an ethylene bridge. 
[0104] In another embodiment of the compound according to paragraph embodiment [0098] 
(hereinafter embodiment [0104]) , one or more of the following apply: 

a) R^^ is hydrogen, halo, hydroxy, amino, nitro, Ci-5-alkyl, Ci-5-alkyloxy, trifluoromethyl, 
hydroxyamino or naphthalenylsulfonylpyrazinyl; 

b) R^"^ is hydrogen, hydroxy, amino, hydroxyd-e-alkyl, Ci-e-alkyloxy, aryld-e-alkyl, 
aminocarbonyl, hydroxycarbonyl, aminoCre-alkyl, aminocrbonyld-e-alkyl, 
hydroxycarbonylCi-6-alkyl, hydroxyaminocarbonyl, Ci-e-alkyloxycarbonyl, d-e- 
alkylaminoCi-6-alkyl or di(Ci-6-alkyl)aminoCi-6-alkyl; 

c) the A ring is a radical selected from (a-1), (a-2), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8), (a- 
9), (a-10), (a-11), (a-12), (a-13), (a-14), (a-15), (a-16), (a-17), (a-18), (a-19), (a-20), (a- 
21), (a-22), (a-23), (a-24), (a-25), (a-26), (a-27), (a-28), (a-29), (a-30), (a-31), (a-32), (a- 
33), (a-34), (a-35), (a-36), (a-37), (a-38), (a-39), (a-40), (a-41), (a-42), (a-43) and (a-44); 
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d) each and are independently selected from hydrogen; halo; hydroxy; amino; 
nitro; trihalod-e-alkyl; trihalod-e-alkyloxy; d-e-alkyl; d-e-alkyloxy; Ci-e-alkyloxyCi-e- 
alkyloxy; Ci-5-alkylcarbonyl; Ci-e-alkylsulfonyl; cyanoCi-5-alkyl; hydroxyd-e-alkyl; 
hydroxyCi-5-alkyloxy; hydroxyCi-e-alkylamino; aminoCi-5-alkyloxy; dKd-e- 
alkyDaminocarbonyl; dKhydroxyd-e-alkyDamino; di(Ci-6-alkyl)aminoCi-5-alkyloxy; dKd-e- 
alkyDaminoCre-alkylamino; arylsulfonyl; arylsulfonylamino; aryloxy; arylC2-6-alkenediyl; 
di(Ci-6-alkyl)amino; cyano; thiophenyl; thiophenyl substituted with di(Ci-6-alkyl)aminoCi- 
6-alkyl(Ci-5-alkyl)aminoCi-6-alkyl, di(Ci-6-alkyl)aminoCi-5-alkyl, Ci-e-alkylpiperazinylCi-e- 
alkyl or di(hydroxyCi-6-alkyl)aminoCi-6-alkyl; furanyl; imidazolyl; Ci-5-alkyltriazolyl; 
tetrazolyl; piperidinylCi-e-alkyloxy; morpholinyl; Ci-5-alkylmorpholinyl; morpholinylCi-5- 
alkyloxy; morpholinyld-e-alkyl; Ci-e-alkylpiperazinylCi-e-alkyloxy; Ci-e-alkylpiperazinylCi- 
6-alkyl; d-e-alkylpiperazinylsulfonyl; aminosulfonylpiperazinyld-e-alkyloxy; 
aminosulfonylpiperazinyl; aminosulfonylpiperazinyld-e-alkyl; dKd-e- 
alkyDaminosulfonylpiperazinyl; di(Ci-6-alkyl)aminosulfonylpiperazinylCi-6-alkyl; 
hydroxyCi-6-alkylpiperazinyl; hydroxyCi-e-alkylpiperazinylCi-e-alkyI; d-e- 
alkyloxypiperidinyl; Ci-e-alkyloxypiperidinylCre-alkyi; hydroxyCi-e-alkyloxyCi-e- 
alkylpiperazinyl; hydroxyCi-e-alkyloxyCi-e-alkylpiperazinylCi-e-alkyI; (hydroxyCi-5- 
alkyl)(Ci-6-alkyl)amino; (hydroxyCi-6-alkyl)(Ci-6-alkyl)aminoCi-6-alkyl; pyrrolidinyld-e- 
alkyloxy; pyrazolyl; thiopyrazolyl; pyrazolyl substituted with two substituents selected 
from Ci-6-alky) or trihaloCi-e-alkyI; pyridinyl; pyridinyl substituted with Ci-e-alkyloxy or 
aryl; pyrimidinyl; quinolinyl; phenyl; and phenyl substituted with one, two or three 
substituents independently selected from halo, amino, Cre-alkyl, Ci-e-alkyloxy, 
hydroxyCi-4-alkyl, trifluoromethyl, trifluoromethyloxy, hydroxyCi-4-alkoxy, C1-4- 
alkyloxyCi-4-alkoxy, aminoCi-4-alkyloxy, di(Ci-4-alkyl)aminoCi-4-alkyloxy, di(Ci-4- 
alkyDamino, piperidinylCi-4-alkyloxy, pyrrolidinylCi-4-alkyloxy, aminosulfonylpiperazinyl, 
aminosulfonylpiperazinylCi-4-alkyl, di(Ci-4-alkyl)aminosulfonylpiperazinyl, di(Ci-4- 
alkyl)aminosulfonylpiperazlnylCi-4-alkyl, hydroxyCi-4-alkylpiperazinyl, hydroxyCi-4- 
alkylpiperazinylCi-4-alkyl, Ci-4-alkyloxypiperidinyl, Ci-4-alkoxypiperidinylCi-4-alkyl, 
hydroxyCi-4-alkyloxyCi-4-alkylpiperazinyl, hyroxyCi-4-alkoxyCi-4-alkylpiperazinylCi-4-alkyl, 
hydroxyCi-4-alkyl)(Ci-4-alkyl)amino, (hydroxyCi-4-alkyl)(Ci-4-alkyl)aminoCi-4-alkyl, 
pyrrolidinylCi-4-alkoxy, morpholinylCi-4-alkyloxy, morpholinylCi-4-alkyl, C1-4- 
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alkylpiperazinylCi-4-alkoxy, Ci-4-alkylpiperazinylCi-4-alkyl, hydroxyCi-4-alkylamino, 
di(hydroxyCi-4-alkyl)amino, di(Ci-4-alkyl)aminoCi-4-alkylamino, aminothiadiazolyl, 
aminosulfonylpiperazinylCi-4-alkyIoxy, and thiophenylCi-4-alkylamino. 
[0105] In another embodiment of the compound according to paragraph embodiment [0098] 
(hereinafter embodiment [0105]) . 

R^^ is hydrogen, halo, hydroxy, amino, nitro, d-e-alkyl, d-e-alkoxy, trifluoromethyl, 

hydroxyamino or naphtalenylsulfonylpyrazinyl; 
R^"^ is hydrogen, hydroxy, amino, hyroxyd-e-alkyl, Ci-5-alkyloxy, arylCre-alkyl, aminocarbonyl, 
hydroxycarbonyl, aminoCre-alkyl, aminocarbonylCre-alkyl, hydroxycarbonylCre-alkyl, 
hydroxyaminocarbonyl, Cre-alkyloxycarbonyl, Ci-e-alkylaminoCre-alkyl or dKd-e- 
alkyl)aminoCi-6-alkyl; 

the A ring is a radical selected from (a-1), (a-2), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8), (a-9), (a- 
10), (a-11), (a-1 2), (a-1 3), (a-1 4), (a-1 5), (a-1 6), (a-1 7), (a-1 8), (a-1 9), (a-20), (a-21), (a-22), 
(a-23), (a-24), (a-25), (a-26), (a-27), (a-28), (a-29), (a-30), (a-31), (a-32), (a-33), (a-34), (a- 
35), (a-36), (a-37), (a-38), (a-39), (a-40), (a-41), (a-42)(a-43) and (a-44); and 

each R^ and R® is independently selected from hydrogen; halo; hydroxy; amino; nitro; 
trihaloCi-5-alkyl; trihaloCi-5-alkyloxy; Ci-e-alkyI; Ci-5-alkoxy; Ci-e-alkyloxyCi-e-alkoxy; C1-5- 
alkylcarbonyl; d-e-alkylsulfonyl; cyanod-e-alkyl; hydroxyd-e-alkyl; hydroxyd-e-alkyloxy; 
hydroxyCi-6-alkylamino; aminod-e-alkyloxy; di(Ci-6-alkyl)aminocarbonyl; di(hydroxyCi-6- 
alkyDamino; di(Ci-6-alkyl)aminoCi-6-alkyloxy; dKd-e-alkyDaminoCi-e-alkylamino; arylsulfonyl; 
arylsulfonylamino; aryloxy; arylC2-6-alkenediyl; di(Ci-5-alkyl)amino; cyano; thiophenyl; 
thiophenyl substituted with di(Ci-6-alkyl)aminoCi-5-alkyl(Ci-5-alkyl)aminoCi-5-alkyl, dKCre- 
alkyl)aminoCi-6-alkyl, Ci-e-alkylpiperazinylCi-e-alkyI or di(hydroxyCi-6-alkyl)aminoCi-5-alkyl; 
furanyl; imidazolyl; d-e-alkyltriazolyl; tetrazolyl; piperidinyld-e-alkyloxy; morpholinyl; d-e- 
alkylmorpholinyl; morpholinyld-e-alkyloxy; morpholinyld-e-alkyl; Ci-e-alkylpiperazinylCi-e- 
alkyloxy; Ci-e-alkylpiperazinylCi-e-alkyI; d-e-alkylpiperazinylsulfonyl; 
aminosulfonylpiperazinylCi-5-alkyloxy; aminosulfonylpiperazinyl; 
aminosulfonylpiperazinylCi-5-alkyl; di(Ci-6-alkyl)aminosulfonylpiperazinyl; dKd-e- 
alkyl)aminosulfonylpiperazinylCi-6-alkyl; hydroxyCi-5-alkylpiperazinyl; hydroxyCi-5- 
alkylpiperazinylCi-6-alkyl; d-e-alkoxypiperidinyl; d-e-alkyloxypiperidinyld-e-alkyl; hydroxyd- 
6-alkoxyCi-6-alkylpiperazinyl; hydroxyCi-e-alkyloxyCi-e-alkylpiperazinylCi-e-alkyI; (hydroxyCi- 
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6-alkyl)(Ci-6-alkyl)amino; (hydroxyCi-6-alkyl)(Ci-6-alkyl)aminoCi-6-alkyl; pyrrolidinylCre-alkoxy; 
pyrazolyl; thiopyrazolyl; pyrazolyl substituted with two substituents selected from C1-5- 
alkyl and trihaloCi-5-alkyl; pyridinyl; pyridinyl substituted with Ci-5-alkoxy or aryl; 
pyrimidinyl; quinolinyl; phenyl; and phenyl substituted with one, two or three substituents 
independently selected from halo, amino, Ci-5-alkyl, Ci-5-alkoxy, hydroxyCi-5-alkyl, 
trifluoromethyl, trifluoromethyloxy, hydroxylCre-alkoxyd-e-alkyloxy, aminoCi-4-alkyloxy, 
di(Ci-4-alkyl)aminoCi-4-alkoxy, di(Ci-4-alkyl)amino, piperidinylCi-4-alkoxy, pyrrolidinylCi-4- 
alkyloxy, aminosulfonylpiperazinyl, aminosulfonylpiperazinylCi-4-alkyl, di(Ci-4- 
alkyDaminosulfonylpiperazinyl, di(Ci-4-alkyl)aminosulfonylpiperazinylCi-4-alkyl, hydroxyCi-4- 
alkylpiperazinyl, hydroxyCi-4-alkylpiperazinylCi-4-alkyl, Ci-4-alkyloxypiperidinyl, C1-4- 
alkyloxypiperidinylCi-4-alkyl, hydroxyCi-4-alkyloxyCi-4-alkylpiperazinyl, hydroxyCi-4-alkoxyCi- 
4-alkylpiperazinylCi-4-alkyl, (hydroxyCi-4-alkyl)(Ci-4-alkyl)amino, (hydroxyCi-4-alkyl)(Ci-4- 
alkyl)aminoCi-4-alkyl, pyrrolidinylCi-4-alkoxy, morpholinylCi-4-alkyloxy, morpholinylCi-4-alkyl, 
Ci-4-alkylpiperazinylCi-4-alkoxy, Ci-4-alkylpiperazinylCi-4-alkyl, hydroxyCi-4-alkylamino, 
di(hydroxyCi-4-alkyl)amino, di(Ci-4-alkyl)aminoCi-4-alkylamino, aminothiadiazolyl, 
aminosulfonylpiperazinylCi-4-alkyloxy, and thiophenylCi-4-alkylamino. 
[0106] In another embodiment of the compound according to paragraph embodiment [ 0098] 



R^^ is hydrogen, halo, hydroxy, amino, nitro, d-e-alkyl, d-e-alkoxy, trifluoromethyl or dKd-e- 
alkyDamino; 

-L- is a direct bond or a bivalent radical selected from Ci-5-alkanediyl, amino and carbonyl; 

R^"^ is hydrogen, hydroxy, amino, hydroxyd-e-alkyl, Ci-e-alkyI, Ci-e-alkoxy, arylCre-alkyl, 
aminocarbonyl, aminod-e-alkyl, Ci-e-alkylaminoCi-e-alkyI or di(CI-6alkyl)aminoCi-6-alkyl; 

the A ring is a radical selected from (a-1), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8), (a-9), (a-10), (a- 
11), (a-12), (a-13), (a-14), (a-15), (a-16), (a-17), (a-18), (a-19), (a-20), (a-21), (a-22), (a-23), 
(a-24), (a-25), (a-26), (a-28), (a-29), (a-30), (a-31), (a-32), (a-33), (a-34), (a-35), (a-36), (a- 
37), (a-38), (a-39), (a-40), (a-41), (a-42), (a-44), (a-45), (a-46), (a-47), (a-48) and (a-51); 

each s is independently 0, 1, 2, 3 or 4; 

R^ is hydrogen; halo; hydroxy; amino; nitro; trihalod-e-alkyl; trihalod-e-alkyloxy; Ci-e-alkyI; d- 
6-alkyloxy; d-e-alkylcarbonyl; d-e-alkyloxycarbonyl; d-e-alkylsulfonyl; hydroxyCi-e-alkyI; 




tisO; 
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aryloxy; di(Ci-6-alkyl)amino; cyano; thiophenyl; furanyl; furanyl substituted with hydroxyd- 
6-alkyl; benzofuranyl; imidazolyl; oxazolyl; oxazolyl substituted with aryl and d-e-alkyl; d-e- 
alkyltriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; morpholinyl; Ci-5-alkylmorpholinyl; 
piperazinyl; Ci-5-alkylpiperazinyl; hydroxyCi-5-alkylpiperazinyl; Ci-5-alkyloxypiperidinyl; 
pyrazoly; pyrazolyl substituted with one or two substituents selected from Ci-5-alkyl and 
trihaloCi-6-alkyl; pyridinyl; pyridinyl substituted with d-e-alkyloxy, aryloxy or aryl; 
pyrimidinyl; quinolinyl; indole; phenyl; and phenyl substituted with one or two substituents 
independently selected from halo, d-e-alkyl, Ci-5-alkyloxy and trifluoromethyl; 
is hydrogen; halo; hydroxy; amino; nitro; trihaloCi-5-alkyl; trihaloCre-alkyloxy; Ci-e-alkyI; d- 
6-alkyloxy; d-e-alkylcarbonyl; Ci-e-alkyloxycarbonyl; Ci-5-alkylsulfonyl; hydroxyd-e-alkyl; 
aryloxy; di(Ci-6-alkyl)amino; cyano; pyridinyl; phenyl; or phenyl substituted with one or two 
substituents independently selected from halo, Cre-alkyl, Ci-e-alkyloxy and tirfluoromethyl; 
and 

the central moiety 

^(CH2)n 

— Z— 

is optionally bridged {/.e., forming a bicyclic moiety) with an ethylene bridge. 
[0107] In another embodiment of the compound according to paragraph embodiment [0098] 
(hereinafter embodiment [01071 . 

n is 1 or 2; 

t is 0, 1 or 2; 

Z is nitrogen; 

R^^ is hydrogen, nitro, Ci-e-alkyloxy, trifluoromethyl, diCd-e-alkyOamino, hydroxyamino or 

naphtalenylsulfonylpyrazinyl; 
-L-is a direct bond or a bivalent radical selected from Ci-e-alkanediyI, carbonyl and 

aminocarbonyl; 

each R^^ represents a hydrogen atom; 

R^^ is hydrogen, hydroxyCi-5-alkyl, aminocarbonyl, hydroxyaminocarbonyl or dKCre- 
alkyl)aminoCi-5-alkyl; 

the A ring is a radical selected from (a-1), (a-7), (a-9), (a-10), (a-12), (a-14), (a-19), (a-20), (a- 
21), (a-22), (a-23), (a-30), (a-34), (a-49) and (a-50); 
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each s is independently 0, 1, 2 or 5; 

each and is independently selected from hydrogen; halo; nitro; trihaloCre-alkyl; 
trihaloCi-5-alkyloxy; Cre-aikyi; Cre-alkyloxy; Ci-5-alkylsulfonyl; (aryl)(Ci-5-alkyl)amino; 
arylsulfonyl; aryloxy; arylC2-5-alkenediyl; di(Ci-5-alky)amino; thiophenyl; thiophenyl 
substituted with di(Ci-5-alkyl)aminoCi-6-alkyl(Ci-5-alkyl)aminoCi-5-alkyl, di(Ci-5-alkyl)aminoCi- 
6-alkyl, Ci-6-alkylpiperazinylCi-6-alkyl, hydroxyd-e-alkylpiperazinylCre-alkyl, hydroxylCre- 
alkyloxyCi-6-alkylpiperazinylCi-6-alkyl, di(Ci-6-alkyl)aminosulfonylpiperazinylCi-6-alkyl, d-e- 
alkyloxypiperidinylCi-6-alkyl, morpholinylCre-alkyl, hydroxyCi-5-alkyl(Ci-5-alkyl)aminoCi-5- 
alkyl, or di(hydroxyCi-6-alkyl)aminoCi-6-alkyl; furanyl; oxazolyl; pyrrolyl; pyrazolyl; pyridinyl; 
pyridinyl substituted withCre-alkyloxy; quinolinyl; indolyl; phenyl; and phenyl substituted 
with one, two or three substituents independently selected from halo, amino, Ci-5-alkyl, 
Ci-6-alkoxy, hydroxyCi-4-alkyl, trifluoromethyl, trifluoromethyloxy, di(Ci-4-alkyl)aminoCi-4- 
alkyloxy, di(Cl 4alkyl)amino, di(Ci-4-alkyl)aminoCi-4-alkyl, di(Ci-4-alkyl)aminoCi-4-alkyl(Ci-4- 
alkyDamino, di(Ci-4-alkyl)aminoCi-4-alkyl(Ci-4-alkyl)aminoCi-4-alkyl, 
hydroxyl4alkylpiperazinylCi-4-alkyl, hydroxyCi-4-alkyloxyCi-4-alkylpiperazinylCi-4-alkyl, 
di(hydroxyCi-4-alkyl)aminoCi-4-alkyl, pyrrolidinylCi-4-alkyl, pyrrolidinylCi-4-alkoxy, 
morpholinylCi-4-alkyloxy, and morpholinylCi-4-alkyl, and Ci-4-alylpiperazinylCi-4-alkyl, and 

the central moiety 

^(CH2)n 

— Z— 

is optionally bridged (/.e., forming a bicyclic moiety) with a methylene bridge. 
[0108] In another embodiment of the compound according to ParaGraph embodiment r 0098] 

n is 1 or 2; 
t is 0 or 2; 
Z is nitrogen; 

R^^ is hydrogen; 
-L-is a direct bond; 
each R^^ is hydrogen; 
R^"^ is hydrogen; 
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the A ring is a radical selected from (a-1), (a-9), (a-19), (a-20), (a-21), (a-22), (a-23), (a-49) and 
(a-50); 

each s is independently 0, 1, 2 or 5; 

each and is independently selected from hydrogen; halo; trihalod-e-alkyl; trihalod-e- 
alkyloxy; d-e-alkyl; Cre-alkyloxy; arylC2-6-alkenediyl; di(Ci-5-alky)amino; thiophenyl; 
thiophenyl substituted with di(Ci-6-alkyl)aminoCi-6-alkyl(Ci-6-alkyl)aminoCi-6-alkyl di(Ci-6- 
alkyl)aminoCi-6-alkyl, d-e-alkylpiperazinylCre-alkyl, hydroxyd-e-alkylpiperazinyld-e-alkyl, 
hydroxyCi-5-alkyloxyCi-5-alkylpiperazinylCi-6-alkyl, d-e-alkyloxypiperidinyld-e-alkyl, 
morpholinylCi-5-alkyl, hydroxyCi-6-alkyl(d-5-alkyl)aminoCi-5-alkyl, or dKhydroxyd-e- 
alkyl)aminoCi-6-alkyl; furanyl; oxazolyl; pyrazolyl; pyridinyl; pyridinyl substituted with Cre- 
alkyloxy; quinolinyl; indolyl; phenyl; and phenyl substituted with one, two or three 
substituents independently selected from halo, amino, Cre-alkyl, Cre-alkyloxy, hydroxyCr 
4-alkyl, trifluoromethyl, trifluoromethyloxy, di(Cr4-alkyl)aminoCr4-alkyloxy, di(Cr4- 
alkyDamino, di(Cr4-alkyl)aminoCr4-alkyl, di(Cr4-alkyl)aminoCr4-alkyl(Cr4-alkyl)aminoCr4- 
alkyl, hydroxyCr4-alkylpiperazinylCr4-alkyl, hyroxyCr4-alkyloxyCr4-alkylpiperazinylCr4-alkyl, 
di(hydroxyCr4-alkyl)aminoCr4-alkyl, pyrrolidinylCr4-alkyl, pyrrolidinylCr4-alkyloxy, 
morpholinylCr4-alkyloxy, morpholinylCr4-alkyl, and Cr4-alkylpiperazinylCr4-alkyl, and 

the central moiety 

^(CH2)n 

— Z— 

is optionally bridged (/.e., forming a bicyclic moiety) with a methylene bridge. 
[0109] In another embodiment of the compound according to ParaGraph embodiment r 0098] 

n is 1; 
tisO; 

Z is nitrogen; 

R^^ is hydrogen; 
-L-is a direct bond; 
each R^^ is hydrogen; 
R^"^ is hydrogen; 

the A ring is radical selected from (a-1) and (a-20); 
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each s is independently 0 or 1; 

each and is independently selected from hydrogen; thiophenyl; thiophenyl substituted 
with di(Ci-5-alkyl)aminoCi-5-alkyl, or Ci-e-alkylpiperazinylCi-e-alkyI; furanyl; phenyl; and 
phenyl substituted with one substituents independently selected from di(Ci-4- 
alkyl)aminoCi-4-alkyloxy, di(Ci-4-alkyl)amino, di(Ci-4-alkyl)aminoCi-4-alkyl, di(Ci-4- 
alkyl)aminoCi-4-alkyl(Ci-4-alkyl)aminoCi-4-alkyl, pyrrolidinylCi-4-alkyl, pyrrolidinylCi-4-alkyloxy 
and Ci-4-alkylpiperazinylCi-4-alkyl. 
[0110] In the compounds of paragraphs embodiments r00981 - [0109], R\ R^ R^ and R^ are 
preferably as defined in paragraphs embodiments [0048] and [0049]. In other embodiments of the 
compounds of paragraphs embodiments [00981 - [0109], R\ R^ R^ and R^ are all H. Other 
preferred embodiments of the compounds of paragraph embodiments [0098] - [0109] include the 
compounds of pages 21 and 22 and Table F-1 of WO 03/076422 in which the terminal hydroxamic 
acid moiety (HO-NH-C(O)- ) is replaced with 



wherein o, R\ R^, R^ and R"^ are as defined in accordance with paragraph embodiment [0046], and 
preferably embodiments [0048] and [0049]. Such embodiments are hereinafter collectively referred 
to as embodiment [ QUO ] . 

[Oil 1] In embodimen t paragraph s [0098] - [01 10] the definitions in embodimen t paragraph s 
[0112] - [0114] supplement the definitions in embodimen t paragraph s [0020] - [0042]. To the extent 
there are any inconsistencies between the definitions in embodimen t paragraph s [0020] - [0042] and 
in embodiment paragraph s [0112] - [0114], the definitions in embodiment paragraph s [0112] - [0114] 
take precedence for the compounds of embodimen t paragraph s [0098] - [0110] only. 
[0112] Halo is generic to fluoro, chloro, bromo and iodo; Ci-4-alkyl defines straight and branched 
chain saturated hydrocarbon radicals having from 1 to 4 carbon atoms such as, e.g., methyl, ethyl, 
propyl, butyl, 1-methylethyl, 2-methylpropyl and the like; Cre-alky includes Ci-4-alkyl and the higher 
homologues thereof having 5 to 6 carbon atoms such as, for example, pentyl, 2-methylbutyl, hexyl, 
2-methylpentyl and the like; Cre-alkanediyl defines bivalent straight and branched chained saturated 
hydrocarbon radicals having from 1 to 6 carbon atoms such as, for example, methylene, 1,2- 
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ethanediyi, 1,3-propanediyl 1,4-butanediyl, 1,5-pentanediyl, 1,6-hexanediyl and the branched isomers 
thereof such as, 2- methylpentanediyi, 3-methylpentanediyl, 2,2-dimethylbutanediyl, 2,3- 
dimethylbutanediyl and the like; trihaloCi-6-al[<yl defines Ci-5-alkyl containing three identical or different 
halo substituents for example trifluoromethyl; C2-6-alkenediyl defines bivalent straight and branched 
chain hydrocarbon radicals containing one double bond and having from 2 to 6 carbon atoms such 
as, for example, ethenediyi, 2-propenediyl, 3-butenediyl, 2-pentenediyl, 3-pentenediyl, 3-methyl-2- 
butenediyl, and the like; aryl defines phenyl, and phenyl substituted with one or more substituents 
each independently selected from halo, d-e-alkyl, d-e-alkyloxy or trifluoromethyl, cyano, 
hydroxycarbonyl; aminoaryl defines aryl substituted with amino; Cs-io-cycloalkyI includes cyclic 
hydrocarbon groups having from 3 to 10 carbons, such as cyclopropyl, cyclobutyl, cyclopentyl, 
cyclopentenyl, cyclohexyl, cyclohexenyl, cycloheptyl, cyclooctyl and the like. 
[0113] The term "another Zn-chelating group" refers to a group which is capable of interacting 
with a Zn^"'-ion, which can be present at an enzymatic binding site. 
[0114] The N-oxide forms of the compounds of embodimen t paraGraDh [0098] (hereinafter 
embodiment [0114]) comprise those compounds wherein one or several nitrogen atoms are oxidized 
to the so-called N-oxide, particularly those N-oxides wherein one or more of the piperidine-, piperazine 
or pyridazinyl-nitrogens are N-oxidized. 

[0115] In another embodiment, the invention comprises compounds of the following structural 
formula (5) (hereinafter embodiment [0115]) : 




(5) 



or a pharmaceutically acceptable salt thereof, wherein 
o is -NH2 or -OH; 

is H or as defined in embodimen t paragraph [0046]; 
R^, R^, and R^ are as defined in embodimen t paracraph [0046]; 
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n m 0, 1, 2 or 3 and when n is 0 then a Mmci bond is inteiided; 
^, . — CC CH^ 

Q IS nitrogen or ^ , \ ,or \ 



X is nitrogen or 
Y is nitrogen or ""^^ ; 

Zis oslrcjgeo or "'^ ; 

R is selected from the group consisting of hydrogen, halogen, -NH2, nitro, hydroxy, aryl, heterocyclyl, 
CrCs-cycloalkyI, heteroaryl, Ci-C7-akyl, haloalkyi, Ci-C7-alkenyl, Ci-C7-alkynyl, Ci-C7-acyl, C1-C7- 
alkyl-aryloxy, Ci-Cr-alkyl-arylsulfanyl, Ci-C7-alkyl-arylsulfinyl, Ci-C7-alkyl-arylsulfonyl, Ci-C7-alkyl- 
arylaminosulfonyl, Ci-Cy-alkyl-arylamine, Ci-C7-alkynyl-C(0)-amine, CrC7-alkenyl-C(0)-amine, C1-C7- 
alkynyl-R^ Ci-C7-alkenyl-R^ wherein R^ is hydrogen , hydroxy, amino, Ci-Cy-alkyI or Ci-C7-alkoxy; 

r12 is hydrogen, halo* hydroxy, amino, mtm, Cj^alkyl Cj^!kyloxy, trilluoromethyJ, 
di(C{^salM)a*J5*i*o* hydroxyamino or naphtalenylsulfoiiylpyrazinyU 



r13 is h^'drogen, Ci,.6a!l(yl, arylC2..6alltenediyl, furanylcarbonyi, naphtaleiiylcartsonyl, 
-C(0)|jheiiyiR^, C?-«alkylaminocarboayl, amiiio^ulfbnyi arylamjuosulfonyi, 
amkosullotiyJamirio, di(Ci.c,alkyl)jiiTiinosuJfonyia5ii{ncK arylaminosulfonylainioo, 
aminosnlfonylamirioCutjaikyl, di(C|.<saJkyl)am)nosu]fonykmi-noC!,6alkyl, 
aryl a ra i nosiil f on y 1 ami noC § ^al kyl , di (C \ .01 kyl)aminoC j .^al ky \ , 
d. j^alkyisidfonyl, di(C s.4sa1kyl)aminosiilfonyl, tohaloCi-galkykuifotiyl , 
di(aryl)C|.6ilkylcarbonyi, thiophenylCi^kykaftJonyl, pyridinykaffeonyl or 
arylCi-^lkylcarbonyl 
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wherein each R** is indepeiicieiitly selected from phenyl; phenyl substitsited witli 
one, two or three substitiients indepetidently selected from haJo, amino, C j.galkyl, 
Ci.galicyloxy, hydroxyCi4alky], hydFox>C{,4alkyloxy, amkoC|.4alikyioxy, 
{i(C 1 .4aJkyl)amiiioC j ,4alkylox y, dl (C i .fjuJ ky OammDC \ ^ulkyi , 
£ii(C i.„6alkyl)amiBoC| .^alkyKCi-^^alkyOamincfC \ .^Ikyl , 
hydroxyCi.4alkylpiperazinylC|,4alkyl, Ci 4aikyJoxypiperidmylCi,4alkyi, 
hydm?!.}CMalkyloxyCt-4aLkyipiperazinyi, Ci^a]kyI|>ipera^ifjyICs.4.ajkyl,» 
di(hydfmyC|.4alkyl)ami§iioC|,4aikyl, pyfroliiiiiiylCj^aikyloxy, 
morpholinylCi.ialkyloxy, or .oM5r|iholiTiylCi-4a1kyl; thiophenyl; or thiophenyJ 
substituted with di(CMalkyI)3minoCMalkyloxy, dKCi.6alkyl)aiiilnoCi«6atikyJ, 
di(C^ga^kyl)amiI^oC^^a^ky^(C^^alkyi)am^noC^.6alky},p 
Ci,4alkylpiperazJnylCi^alkyl, di(hydToxyCj4alfcyi)aminiCi,4alkyi or 
moipholiByJC t .4a]kybxy- 

r14 is hydrogen, hydroxy, amino, hydroxyC|,<5alkyi» Cj-galkyl, Cj..galkyloxy, 
ar ylC {..f,alky.l, animociirbonyl , liydroxycarbonyl > aminoC },..(jalky{, 
aminocarbonylC J .galkyl, hydroxycarbonylC j .^alkyl, hydrnxyaminocarboayl, 
C } .^alkylox ycarbon yl, C i .{M ky iam in oC i .fial kyl or di(C i .^alkyi ) aminoC i -6a! ky ! ; 
whm & Ri* are present on the same caittoo atom, R^^ & R^* together may form a 
bivalent radical of formula 
-C(0)^NH-CH2"NH'**' 
wherein R^^m hydrogen or aryl; 
when R^Hr^* are presem on Mjaceot carbon atoms, R^Hr^* together may form a 
bivalent radical of formula 

aryl in the above is phenyl, or phenyl substimted with one or more substitiients each 
indep endeBdy selected from halo, Ci.^alkyl, d.^alkyloxy, srifluoromcthyl, cyano or 
hydrosycarbonyL 

[0116] In some embodiments of the compound according to paragraph embodiment [0115] 
(hereinafter collectively referred to as embodiment [0116]) . one or more of the following restrictions 
apply: 
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n is 0 orl; 



R is hydrogen or nitro; 

r13 is Ci.^aikyl, arylCMjalkenedlyi fiiranylcarbonyl, napbtalenylcarbonyi, 
C j^dkyltminocarboayl , amifiosulfony], 
di(Ci,galkyi)aniinosdfoRylaminoCi-6£ilkyl, 

diCCj^kyl)amtnoCi,6aikyt Ci.iaalkylsulfonyl, ciiCCj-galky1)aminosulfoiiyK 
trihaloCi-salkylsuifoTiyl* di(Myl)Cj^alkykarix)nyl, tht^^ 
pyridinyicarbonyi or arylCi^aJkylcarbonyi; 
pi4 Is hydrogen; 

whent R^Hr^* are present ori the same carbon atom R^Hr^* together may fooii. a 
bivalent radical of formuJa (a-l) whemin R'^^isaryl; 

when R"&R^* are present on adjacent carbon atoms R^Hr^* together may fomi a 
bivalent radical of forjiioia (b-I), 

[0117] In another embodiment of the compound according to ParaGraph embodiment [ 01151 
(hereinafter embodiment [0117])- one or more of the following restrictions apply:: 

rt is 1 ; ^ / 

- ~CC CR CH. . 

Qis , \ ,or \ ; 

Z is nitrogen; 
R^^ i.$ hydrogen; 

R^^ is naphtaleayicarbonyl* Ci„i2aJkyisu|}x)nyl or di{ar>'l)C3 4,a]kyJcaitonyl; 
R^"^ k hydroger!. 

[0118] In another embodiment of the compound according to paragraph embodiment [ 0115] 
(hereinafter embodiment [0118]) . R^^ is H. 

[0119] In another embodiment of the compound according to paragraph embodiment [ 0115] 

(hereinafter embodiment [0119]) : 
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is hydrogen, Ci.fialkyi aryfCa.fialkenediy!, fiirapyicarfeonyl, naphtaleiiykarbanyJ, 
-C(0)phe^y^R^C^#ikyIam!Iiocarbonyi, aiiilROsalfDRyl, arykmmostilfonyl, 

di<Ci.4alkyl)ao)iiiioCi4aikyl, Ci-ijalkykulfbayl, di(Ci^alkyl)aoiiBosu]foriyI or 
pyridiiiylcarbonyl wtetiem each Is mdepe.ndent1y selected imm phmiyl; phenyl 
substituted with ojie, two or three sobstiiueTits independently selected from halo, 
C|.6aikyl, Ci^feaikyloxy; orthiophenyj; 
R^^ tiydrogen, hydroxy, amjiiiO, hydroxyCj .^alkyl, Ci.^^^kyi Ci.galkyloxy» 
ar>'IC|„5a!ikyl, aminocarbonyJv aminoCi^alkyl, C|.^aikyl3m.t«oCi,galkyI or 
di(CMalkyl)amiTioC|.6alkyl 

[0120] In some embodiments of the compound according to paragraph embodiment [0115] 
(hereinafter collectively referred to as embodiment [0120]) . 

pi2 is hydrogefi, halo, hydroxy, amino, nim, C|.<salkyl, Ci^kyloxy* trifluoromethyl or 

R^^ is hydragen^ Cj^alkyl, arylCa^alkeiiediyl, furartyicarbonyl, naphtalenylcarboiiyl, 
-CCOpkeitylR^, Ci^alkylaiTiinocarboTiyl, amiiiosiilfonyi* arylammQsulfonyl, 
aminosijJfoiitylamino, di(C|.^alkyl)aminosoitbii:ylsm 

di(Cs^aiikyl)amiftDCs,6^Jkyi, Ci,i2alkylsoiforty], di(Ct.6alkyl)aoMnosiiIfbfiyl or 
pyodinylcarbonyl wherein each is independently selected from phenyl; phenyl 
sabsiituted with one, two or three substituents independently selected from halo, 
C],6iilkyls Ci^alkyloxy; or {tiiophenyl; and 
R^"^ is hydrogen^ hydroxy, amino, hydroxyCi^^alkyl, Cj^alkyl, Ci.galkyloxy, 
arylCi^aikyl, aminocarbonyl, aiminoCj^galkyl, Ci.plkykmino€i.gaIkyl or 
di(Cj^alkyl)aminoC|^alkyl 

[0121] In some embodiments of the compound according to paragraph embodiment [0115] 
(hereinafter collectively referred to as embodiment [0121]) . 
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Hi is Oct 1; 



Qis 



or 



~NHC(0)CMalkanediylSH; Ri^ is hvdroeen or nitro: R^' h Ct^alky!, 
arylQ^slkenediy!, furanylcarboHyi uaphlaletiylcarbonyl, Ci^aikylaminoeafbofiy!, 
aminosiilfoiiyidi(Ci^alkyl)aTmTiosulfonyla^ 

di(Cj ,«allcyi)aminoCt.§alkyl, Ci.i^aikyisulfoiiyl, di(C|-galkyI)anMnosnifoiiyl , 
tiihaioC J ^aJkj'lsulfoiiyl , di (ai'yJ)C i ^alkykarbonyl , th iopheiiyiCi „6alkyic:irbQn y 1 , 
pyridrRylcarbofiyl or arylCi^salkykarbonyi; R^^ is hydrogen; when R^^ and R^^ ara 
preseRt on the same carbon atom ri^ & ri* ^togelher may fmrn a bivalenl radical of 
formula Ca-1) wfeereiit R*** is aryl; or when R^^ & R^* are pmseni on adjacent cafbon 
atoms R^^ & R^"^ together may form a bivalent radical: of fermiila (b-1). 

[0122] In some embodiments of the compound according to paragraph embodiment [0115] 
(hereinafter collectively referred to as embodiment [0122]) . 



hydrogen; R^^ is naphthalenylcarbonyl, Cj.-f2s11cy3suiropyl or 

di(aryl)Ci.eaikykarbonyl; and r^^ is hydrogen. 
[0123] Particular embodiments of the compound according to paragraph embodiment [01151 
(hereinafter collectively referred to as embodiment [0123]) include the following 
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in which the terminal hydroxamic acid moiety (-C(O)-NH-OH) is replaced with 




wherein o, R\ and R"^ are as defined In accordance with paragraph embodiment [00461. and 
preferably embodiments [0048] and [0049]. 

[0124] In the compounds of paragraphs embodiments [01151 -[0123], R\ R^ R^ and R"^ are 
preferably as defined in paragraphs embodiments [ 00481 and [0049], while in other embodiments of 
the compounds of paragraphs embodiments [01151 -[0123], R\ R^, R^, and R"^ are all H. Such 
embodiments are hereinafter collectively referred to as embodiment [01241. 
[0125] In another embodiment, the invention comprises compounds of the following structural 
formula (6) (hereinafter embodiment [01251) : 
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r^NAp=X^ ^|(CH2)n O 

r3W H ^ /^L-N y—{CH2)w^-^{CR'\)r-( A) 
rA y ^ F!ii5 W 

(6) 

or a pharmaceutically acceptable salt thereof, wherein 

o is -NH2 or -OH; 

is H or as defined in embodimen t paragraph [0046]; 
R^ R^ and R"^ are as defined in embodiment paragraph [0046]; 

n is 0, i,, 2 or 3 and when b Is 0 tiien a direct bond k itMeiidiedi 

m is 0 or 1 and wto m m Q then a direct bond is iBseaded; 
t is 0, 1, 2 , 3 or 4 and wlieii t is 0 then a direct bond is iiitentied; 

Qisaltfogenor , ~^^\ ,or ; 

X is nitrogen or ""^^ ; 

Y is nkrogett or "^"^ ; 
R is selected from the group consisting of hydrogen, halogen, -NH2, nitro, hydroxy, aryl, 

heterocyclyl, Cs-Cs-cycloalkyl, heteroaryl, Ci-Cz-akyl, haloalkyi, Ci-Cralkenyl, Ci-Cralkynyl, C1-C7- 
acyl, Ci-C7-alkyl-aryloxy, Ci-Cj-alkyl-arylsulfanyl, Ci-Cy-alkyl-arylsulfinyl, Ci-C7-alkyl-arylsulfonyl, Ci- 
C7-alkyl-arylaminosulfonyl, Ci-C7-alkyl-arylamine, Ci-C7-alkynyl-C(0)-amine, Ci-C7-alkenyl-C(0)- 
amine, Ci-C7-alkynyl-R^, Ci-C7-alkenyl-R^ wherein R^ is hydrogen , hydroxy, amino, Ci-C7-alkyl or Ci- 
C7-alkoxy; 
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r12 is .hydrogen, halo, hydxoxy, mmm, nitro, Ci.6.al.kyl, Ci.6al.fcyIoxy,, trifl.iioromethyL 
diCCi,6alkyl)amij^Oj hydmxyammo or Eaphtaleriylsuifonylpyrazlnyl; 

-L- is a direct bond or a bivatet mdleai seiecled fmm Ci„#Jlmnfidiyi, 
Ci^alkanedlyloxy, amino, carbooyl or aminoGarbonyl; 

each R^^ is mdepeototiy lepreseats a hydit>gen atom md one hydrogen atom cau be 
replaced by a siibstJtuent selected &om aryl; 

Ri4 is liydropn, hydimy, ammo, i5ydroxyCi.6aifcyi, C^c^alkyl, Ci.6al3Q^ioxy, 
ary!Ct.6alkyl, aminoffaifo<myl. hyctaycarbonyl, andnoC^ealkyl 
amiii€)€aitoBylC|^ajkyl, hydmxyearboaylCi^alkyl, hytoymmoctrboriyl, 
C|.6alkyloxycatbotiyl, CMalkylaim.noCi.6alkyl ordi(Ci.6alM)™^*^i-s^^yl' 

Ri5 is liydrogan, Cj^alkyi^ C^^^jcycloaJivyl, hyd2myC|.6aikyi Ci^^alkyloxyCj^alkyL 
di(Ci.gaIfcyl)axnlaoCi.^alkyl or ^1; 




is a radicd salected from 





Ca-5) 



10/574,088 

Substitute specification (marked up) 



63 




10/574,088 

Substitute specification (marked up) 



65 



wheiem &mh s is mdepefldeiitly 0, 1^ 2> 3, 4 or 5; 

mch md are mdependeatly selected from hydtogenj M!o; hydroxy; aisko; nim; 
tdhaloCi.6alkyl; trihaloCi^yloiy; Ct-gaikyl; Ci^alkyi substitiited with myl md 

Ci.^aikylos;ycaftxJayl:; Ci.^amy!sijlfonyl; cyaiioCt^Ikyl; liydroxyCi^kyl? 
hy<toxyCi.6^iIM»^y; hydimyC^.5a]]£y!ai33ino; aimnoCj,galkyloxy; 
di(C|.6aJkyl)amitsocafb(my!; di(hydroxyCj.eal]iyl)aimiJo; (grylXCi.^alkyllaimjKj; 
diCCi,6alkyl)aMmoCi„fiaIkyioxy; di(C^6aIiyl)am^^ 

di(Ci,6alkyl)ammoCi.6alky!ammoCi,6aM; ai:yIsuIfonyl; arylsuifonylamiiio; 

ao'Ioxy; ai^doxyC^f^alkyl; arylC2.6a.toe<iiyl; diCCi^^^i^Wamiao;, 

di(C i.salkyi:)amffiQ€ J .(0ky\ ; d{CC^6aikyl)aimno(Ci.€ail:yi)amino; 

di(Ci-6alk7:l)ammo(C|-6alkyl)aimn^ 

di(Ci^a1kyi)a3ninoCi.6alicylCCj^allsyl)at^ 

di(Ci.6alkyl)aimiioCi-#jlJkyl(Ci.gdkyI>ma^ 

aminosulfonylamiBo(CMalkyl)aMBc€i^ 
di(Ci 4:alky!)aBiiaosiilf^^^^ 

ai(CMaikyl)™nos«lf0aylamiBoCCi.6at1^yl)aimrio .^aJkyl; cyanD; lliiophenyl; 
tfeiopfeeiiyi sabstitutsd mthd3(Ci„6alkyi)^^ 
di(Ci^aijkyl)aminoCj»6aW> C|^lq?i|)ipe3miiiyICi„galkyl, 
bydmx>Ci„gall£yipipera3diiylCi.6alkyl 
hydroxyCi.6dkyioxyCi.sjalkylpiperas;ffly.lCi.6aI^^ 
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hydfOxyCi.6aIlqrI(Ci.galkyl)aminoCi.galk.yl, or diChydroxyCi.grfk} l;aiiiiaoC i.ftallcyl ; 
furaiiyl; toanyl Mistitoted with I'jydmst^'Cj.&alkyi; beozofarmiyU hmdazolyl; 
oxazolyl; oxa5[.olyl substiMed with aryl md Ci^^alkyl; Ci^galkyltnazolyl* tetra-^.otyl; 
pyrrolidmyl; pyrrolyl; pipeiidmylCi^alfcyloxy; morpholmyl; Ci_^alkylmorpholitiyi; 
marphoIiiiy!Ci»6alkyi0xy? 
morpholinylC i .^aliiS'l ; m.oi|>holinylC|.galkylMx«Bo; 
iB0rpholteylCi,6aikylamirioCi.fiarkyl; pipcmzinyl; Ci.6alkylppemziayl; 
C 1 .^alkylpiperazinylC j ^^^alkyloxy ; piperazi n y IC i ..fialJcyi ; 

Baph!aleiiyIs.dfbny!piperazmyl;naphtBjenylsalfo{iylpip naphtaleoylsoJfoByi; 
C |.^kylpiperazlBylCi.:6alkyl; .^aikylpipemzinylC i^^alkylamiBo; 
C i.plky;lpip©ra7jny!C|.#lkylaiiunoCj,galkyl; Ci^galkylpipera^ 
amiiosulftmylpiperazinyiCi^alkyloxy; aimiiasuJfcnylpiperaziiiyl; 
amiEOSulfbiiylpiperaziaylCi-^alkyl; di(C^<5alkyl)aJl^bosulfbfiylpiperasii1yl; 
dL(Ci.6alkyl)aounosdlbnylpiperazi»y!C|.6aikyl; hyciroxyCi.6alkylplpera3iJ:nyl; 
hydtoxyCi-#lkylpip€ra^myiCt^a!ky] ; C s.ftalkyioxypiperidinyi; 
Ci..6alky!oxypi|»aodlByiCj^aikyl; piperidmylammoCi.6alkylMDi]ao; 
piperidiiiylaiMBeC|.gaJkylaiHinoC|„^kyl; 
CCi„^l:yIpiperldinylXhydroxyCt^alkyl)aiiil0oCi«^1Jqd^ 
(Ci..§alkylpiperidmylKbydroxyC|-§aIkyl}aiiriaoCi^dky 
feydroxyCa..f>alky!oxyCi.^alkylpiperaziiiyl; 
hydimyC i..6aikyloxyC 1 -^alkylpipc-rarfjiyK^ 

Chydtt>xyCi^aiky{)(Ci.iiaikyl)aimno; ^ydroxyC|.,gaikyl){C|.ealkyl)amiBoCi,#^ 
hydrox)Ci^aikyiaMtaoCi^a]kjd; diCiiydimyCi.6aIkyl)aiiiiaoC:i.^ijl!:yi; 
pyiTolidmylCt^alkyl; pyrroljdinylCi.$alkyloxy; pyrazolyi; thiopyimolyl; pyra^olyl 
mbsdtutec! with two sybstitaeiits aeiected from Ci.^yl or ttihaloC^salkylj 
pyridijiyl:; pyddieyl siibstteted witti C|.gaIkyloxy, aiyloxy or aryl; pyri-isiidlTiyl; 
MmhydropyrimidmyIpiperazinyI;tetrahyd^^^ 

qoinoliByl; mdole; phenyl; phenyl substituted with om, two or three substiJiients 
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mdepeiidently sdeoted from Imlo^ rnmm^ nitto, Ci^Hkyh Ci-galkyio%ys 
hydimyCi^alkyl, tiifJuoromethyl, larifliioromethyloxy, hydfo^yCi4aljk>'loxy, 
Ci^aiky!siilfoflyI,Ci4»IkyioxyCi.4alky!oxyj Ci^alkyloxyemtonyl, 

aniiiioC 3 „4^lkyJoiy, 

di (C { 4.alkyi)mii!ioC}: ^alkyloxy, diCCi^al^^^ 

di(C|4aikyl)aTBiBo(CMaikyi)araiTio, diCCi^alkyOamincKCi^dkyOaimnoCi^idiyis. 

di{Ci4a!kyl)aminoCi.4al&yKC|,^,aIky!)amiTiO, 

dl(Cj4alkyl)amm(C|.4alkyl(Ci4alky1^am3 
aiiunosiilfottylamijK)(C|4alkyl)aaiiao, 

MiimosyIfoRyIaniino<C|4alkyl)aiBiBoCM 
di(Ct4alkyl)aiTiin0mifonylaininoCCi.4alky!)aniinOi 

di(C|4alkyi)amiiiostilfo«ylamino(Ci4alkyl)amin 

piperidinylC ^ ^alkyloxy, pym)lidiriy!Ci.4alkyloxy; amiROSulfoiiylpiperazinyl, 
:amiD0sulfoiiyipipemziijy!C|_4alkyL diCCi^alkyijaininosoltbtiylpiperazlDyl, 
di(Ci.4.aiky:l)aniin:OstjlI:oi!tylp}peraz.inylC}.4al^ hyd.n>xyCi..4alkylpipej'Bzinyl, 
.hydroxyCj^aikyipiperazinylCi^alkyl, Ci.4aikyloxypiperidinyl, 
Ci4alkyloxypi|jeddifiylCi4aikyi,hydjmyCi4alk>ioiyCi4^^ 
hydmxyCi4alkyloxy€i4aIk54pipermiiylCi-4alkyl, 
(%dr»xyCi4alkylXCi4dkyi)amino»(hydroxyCi4alkyl)(Ci4att^ 
di(feydjx>xyCMaJkyl)amiBO, di<feydri05?yCi4alkyl)aiisiioCi4a3kyi, furijiyk tmmyl 
stJbstititled with Ce«CH-CH~CH , pyrrolidjiiylCi^alkyl, pysnjlidliiylCi4alkyloxy, 
moiphoEMyi, morpholinylC i^alkyl oxy, morpholiKylCi^alkyis, 
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mc«pi3oUiay!Ci^al3cyIamiBO, mofplsolitiylCi^ 

C i^aikylpipef a^iaylCi »4alky.L C j^alkylpiperagiRylC j.4aIkylafiiiiio,, 
C|,4tlkylpiperEEm5lC|.4al'kylamffi teti^ydiBpyrimidinylpiperam 
t!atmliydfopyiimidiny]pipei^iiiylCi,4aI^^^^ piperidiiiylaiTtiiioCi.4alkylamiiTO, 
pipericliBylMBintC 1 ,4alky laroiBoCi ^aik^^^^ 
(Ci4a||cy||>.lperidioyI)(hydRMyCi,4a^^^^ 
(Ci.4alkyipiperidinyl)(iiydrQxyCi^alkyl)ainincCi^^^ 
pyodinylC:{4a%loxy, !iydrox5C|,4aUQdamiBO, hydfOjjyC 
d!(Ci^alfcyl)amiBoCi4alkyiairssino,amm^ 

amiBOsalfcmyiptpsmziBylCi^alkyto^ orthiopheoylCi^alkylamiuo; 
each R** and E'' cati be placed on the tiiteogen in replacement of the hydrogen; 

aryi m the above is phenyl, or pfeeayl substituted with one or motq substitoents each 
mdependenfly selected from halo, C^galkyl, Gi.6alkyloxy, toUuoromefhyl, cysoo or 
li>i^roxycarbo«yl. 

[0126] In some embodiments of the compound according to paragraph embodiment [0125] 
(hereinafter collectively referred to as embodiment [0126]) . one or more of the following restrictions 
apply: 

51 is 1; 
misOof i; 
t is 0,1 01:2; 

Qk™^ ,-< 

Ri2 is hydrogpa or Ci^kyl; 
-L-is a direct tod; 

Ri'^ is iiydxogea; 
R^^ is hy<lfogen; 



w is a radfea! selected fmm (a-1), (a-20), (a-25), {a-27), (^-29% (a~41) 

or (a~42), 

each s Is milepeiideMy 0, 1, 2 or 3; 

each It^ is independently seiectad fmm hydmgeu, halo, Ci^^alkyl or Ci^alkyloxy. 
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[0127] In other embodiments of the compound according to paragraph embodiment [0125] 
(hereinafter collectively referred to as embodiment [0127]) . one or more of the following restrictions 

apply: 

n is 1; 

m is 0 or I; 

t is 0^1 or ,2; ^ 
Qis~*< , -< .or — =V ; 

! -L- is a direct bood; 
Ri4 is hydrogen; 
R^^ is liydrogeii; 



g a radlcaJ selected tmm Ca"20),Ca'25), (a.-2SX (a-29), (a-4 1) 
i each s is mdepeudmtly 0, 1, 2 or 3; 

each R^ is mdepetideiitly selected fmm hydrogen^ halo, Ci^^alky! or Ci^^alkyloxy. 
[0128] In other embodiments of the compound according to paragraph embodiment [01251 
(hereinafter collectively referred to as embodiment [0128]) . one or more of the following restrictions 
apply: 

Ri5 " is hydrogen, Ci.ea&yl Ca^ioC^tsMkyl, .h.ydraxyCj.^allcyl, Ci^aikyloxyCf^alkyl 
Of di(C^6allcyi)aminoCt«^kyl| 

m a mdkal sdeeted from (a- 1), (a-2), (a»3X Ca"4), (a-5), (a~7), <a-B), 
(Mm. (a-n), (a42), (a44), (a-lS), Ca-16), Ca47), (a-lS). (a49). 
(a~2m, (a"2l\ fa-22\ (^^23% (^~M% (a~25), (a^a6), (a^27), Ca~28), Ca-29), 
(a»31 ). fa-32>, (a-33), (a-34), (a-SS), (a-36), (a-37), (a.3S), (a.39), (a^O), (a^l). 
t^a~42)(a-43)or(a-44); 
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eaefe aad ar^ indepenteay selected from hydrogeii; halo; feytoy; miiitio; 
nimi; tiihaloCi.gaIky!; trihaloCi^galkyloxy; Ci..^alkyl; Ci^ealfcytoxy; 
Ci.#ikyloxyCi..6aIkyioxy; Ci.^ikyfcaitonyi; C^galkyfeulfbtsyl; eyanoCi^kjl; 
hydroxyCi..6aIkyI; hydroxyCj^galkyloxy; liytiroxyC^gaikyiiimiiio; 
aminoCLgalkyloxy; :di(Ci.6alkyl)amiBOcarboiiiyl; di(hydmxyC|^lkyDamiiio; 
arylCMaikyi)amiTO;di{€i.galkyl)smi!ioCi,^ 

<liCCi^alkyi)ainiiioCi.6ali3?lamino; arylsulfoByl; arylsuIfoiiylaioiBo; ary!oxy; 

arylCs^saikenMiyl; di{Ci-6aiWaroino; difC|,6aikyl)amiti0Ci.^alkyl; 

dice 1 4ai:kyi)amio,oCi..i54lkyi(Ci.^alkyl)aminoCi.,6alkyJ ; cyano; thiopfeeoyi; 
thioplieiiyi substitoted with d^(C^6aIkyl)aImB0C|.gaikylCC^6dkyi)mailKC|„galk^ 
di(Ci,^alkyI)aeimoC|.6alkyl, Ci^alkylpipeimsjnylCj^salkylar 
djChydmxyCi^aJkyl}aimnoCj,6aIky!; tooyi; imidazoiyi; Ci„^kyltria2»lyl; 
tetrmolyl; pyrmlidiiiyl; piperidi!3y]Ci.^a]ky!oxy; morpholinyi; 
C J .^alkylmorpholinyl; moiphoiinyiCt.6alkyioxy; 

morpholmyl C i .^alkyl; C i .^alkylpperazi n yl ; C i ^0lky\piptmimylCi.edkyloKy; 
Ci.6&lkylpip&wnylCi.0l]siyh Ci.salkylpiperaziaylsBlfonyl; 
amlaosu!foaylpi|K3razmyiC|.^£ilkyloxy; araioosulfonyipiperazmyl; 
aEninQsul:fbIiylp^|)emzin:ylC^6a^kyi;d^(C|,galkyl)ammosul^ 
dl(C^6a3kyl)ami^osulfonylplpe^mmylCl.#lkyi; hyd^ 
ii>'draxyCi,6aiky!piperamylCi„^lkyl;Ci.6aIkyto^^ 
Ci^aikyIoxypiperidmyiCi.6alk}i; hydroxyCj^kyloxyCi.saJkyipiise^ajslnyl; 
hydfoxyCi^lkyloxyCi^alkyipipo-a^iMylCj.galfcyl; 
(hydimyCi^dkyi}(Ci^kyi)ammo^ (hydmxyCi^alkyl^^ 
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p)*razcilyl substituted with two 
Ikylj pyddiiiyl; pyridiiiyl 
qomoimyl; indole; plieiiyl; 



pyirolidiiiylC j,#.lkyioxy; pyrazolyl; thiopyraEoJyl; 
si^Mtiients selected from Ci ^al kyl or tohaloC i-^al 
substituted with Ci,6aJ.kyIoxy or aryl; pyiiiradinyl; < 
phmyl substitoted with om, two or ihim suteitoertts indepefrideiitly salecfed imm 
bab, amino, Ci^g^tliyi, Cj ,^a|j<yioxy, hydjmyCj.4aIlcyl, trifloorceitesthyU 
lofiitoromethyloxy, liydrimyCi4aikyIoxy,C|^alkyiox.yCj^aiky!Qxys 
aminiK:: t^.aIkyloxy,^M(C^4tlkyl)aMmoCJ^aJI:y^o?£y 
di(C| .4alkyl)ammoCi.4alkyl, 

di (Ci.4alkyi)aininoCi^alky!(Ci^alkyl)a^^^ piperidinylCi .^ikylGxy, 

pyn-0Hdiiiy!Ci,4aikyloxy, miiiiosulfooylpiperaziiiyl 

armnosij[lfbtiy1p:ipemdjiylCi.4alkyl, di(C] .4alkyi)ami«osdfoEylppeiMmyi, 

di(Ci.4aIkyl)aiiiinosu],fbnyippefa^iiylC:Mal^^^ 

iTydroxyCMaikyJpipemmyiCi^alkyl.CMalkj'ioxy^ 

Ci^dkyloxyppeddisiyiCi^yl,hydi»^yCi,4al^^^ 

liyclrox yC \ , 4alkyl oxyC i .4alkyip'ipemziii ylC j .4aiky 1 , 

(iTvdyoxyC i,4all:yl)(C i.4a!kyI)aimiio, (hydroxyCj .4sikyl)(C| ^aJkyi)aminoC|.4alkyl, 
pyiTolidin ylC |.4dkyloxy, mfttphoIiiiylC] ,4Mky foxy, morpfeolinylCi^kyl, 
Ci^aikylpipemxinyl, Ci.4alkylpip£sra2;inyICi„4alkyloxy, 
Ci^^alkylpiperazinylCi^aikyjl J 
!iyds^xyCi^alkyIaMtno,di(hydrQxyCi„4^kyi)amiiK)» 
di(Ci_4aIkyl)aminoC j,4alkylaniiiJ0, amtncsAiadiazolyl, 
aimnosuIfotiylpipefazinylCMalkyloxy, or thiophetiylCMalkykmino. 

[0129] In some embodiments of the compound according to ParaGraph embodiment [0125] 
(hereinafter collectively referred to as embodiment [0129]) . one or more of the following restrictions 
apply: 

t = 0; 
m = 0; 
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Ri2 Is hydrogen, haio, hydixj^y, ammo, mivo, Cwalkyi, C|,jsa%ioEy, Mfluoromethyl 
or (!i(C|.6Jiticyl)ammo; 

-L~ is a dk^^t hand or a bivalent radical selected fmm Ci^galkiuedtyl, 

C;{~6S^^^^^^^^^i-y^^*'^y* a^iaiiio or CMboayl; 
R'" is isydrogm, hydroxy, amino, feydroxyCi^ealkyl Cj^galkyi, Ci.galkyioxy, 

arylCi^saikyl, amiBoc@il»onyl, ammoCi.6ali£yi, Ci-galkylMStinoC^ealkyi or 

di(C|,^^l)amiTioCi.gaIk>^1; 
R^^ IS hydrogen; 



i is a mdicai sdected fern (a^l), (a-4), (a-6X (a-7), (a-8), (a^9), 

(3-10), Ca41), (a-12), (a-13X (a44}, (a45), (a46X (a-18), Ca»19), (a~20), 
(a~^l), (a-22), (a~23X (a~24X (a-aS), (a~29), (a-30X 

(a-33), (a-34), {a-35), {a-36), (a-37), (a-38), (a-39), Ca-40X (a-41), Ca-42), (a-44), 
(a~45), (a~46), (a47), (a"4S) Qr(a-5i); 
each s is mdependently 0, 1, 2, 3 or 4; 

: is hydrogen; kalo; hydroxy; amrao; mtro; tdhaloCi„5alkyi; tiihaloC;i.#lkyloxy; 
Ci-galkyl; C^^alkyloxy; Cj^^alkylearbotiyi; Cj^alkyloxycarbonyl; 
C3,6SII:y;!mlfx>Byi; iiydmxyCj_gaikyl; aryloxy^ djCC^gaikyOamiBo; cyano; 
thiaphenyi; tony!; furanyl stjbstiMedwiJh hj^xyCi.galkyl; benzofmmyl; 
imidazDlyJ; oxassoJyl; oxazolyl sabstittited with aryl and Ci^alkyl; 
C|.6aIkyMaz0iyi: teteolyl; pyrrolidinyl; pyoolyl; morpholinyl; 
Ci^^jaikyirnmpboliayl; piperazinyl; Ci,{)a]kyJpipefaziiiyl; 
hydroxyCi.#lkyi|ripeFaMnyl; Ci,6aiky!oxypiperidinyl; pyrazoly; pyra^olyl 
substlMed with one or two sufostents select fmm Ci^lkyl or dihaioCi,#ikyi; 
pyridieyl; pyridmyl substituted with Ci^kyloxy, aryJoxy or aiy!; pyrimidinyl; 
quinolinyU indole; phenyl; or phenyl sabstimted with one or two sobstitwents 
iEdependemiy sdeeled fmm halo, Ct^lkyU Ci^alkyloxy or triflitoromethyl; 
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is hydrogeo; bate; hydimy; mrnm; mim trihatoCi^alkyi; trihaloC^^alkyloxy; 

^aikylsolfeiiyi; hydimyC|.6alky]; arytoxyj di(Cs,6alkyl)aimoo; cyano; pyddiuyi;. 
ptoyi; or phm^yl substituted with one or two substituents indepeadently selected 
from halo, Ci^kyl. Ct^ikyloxy or trifluwomeihyJ. 

[0130] In some embodiments of the compound according to paragraph embodiment [0125] 
(hereinafter collectively referred to as embodiment [0130]) : 

Ri5 is liydTOgen, C^^alkyl Cs-iocyclotJkyI, hydimyCi^salkyi Ci.6alky1oxyCi^kyi or 



is a radical selected fmm (a~i), (a-2), (a-S), Ca^4), (a»5), {a^6), (a^7), (a^^S), 
(a~9), (S'lOX (a-H), (a-i2), (a43X Ca~14), Ca45), 

(a-16), (a-^l?), (a48), (a49), (a»m Ca-21X (a-22X Ca-23). (a-24X (a-25), (a~26). 
(a-27), (a-28), (a-2.9), Ca~30), Ca-3i), (a-32), (a-33), (a»34), (a-35), (a»36), (a~37), 
(a"38), Ca~39), (^m, (a-41), (a-42) {a43) or (a-44); and 

each R* audR^ af© indepasderitly selected from hydrogen; halo; hydroxy; ammo; iiitro; 
tdhaloCi^ealkyl; tdhaioCi^alkylaxy; Ci.6a!kyl; C^gailcyloxy; 
Ci^galkyloxyCi^alkyloxy; C^galkyicarbonyU Ci^lkylsalfoityl; cyanoCi^alkyl; 
hydroxyCi.^kyI; feydroxjCLgidkyloxy^ hydfOxyCi„galkyIamSno; 
ammoCusaikyloxy; di(Ci^aIkyI)aminocaftionyl; dl(hydmxyCi^alkyl)aiiiiB^ 
m-ylCM^kyi)amiBo;di(Ci.6alkyI)anHno€i^^ 

di(Ci^aI3cyl)aimnoCM^kyIamino; arybulfonyl; arylsuifonylamitio; aryloxy; 
atylCa^galkmediyU di(Ci.^dk>l)aniino;diCCv^lkyi)aimnoCi.6a^^^^ 
dl(Ci4,;^kyl)aininoCi„tialkyI(Ci^lky1)aiiimo^ thiopfeenyl; 
thicjphenyJ subsdtutedwith (M(Ci.6alkyi)a^^ 

di{C:!.6alikyI)aimr!oC;i.6alkyi, Ci.gallsylppe:raz!nylC^,^^alkyl or 
(H(hydTO%yCi.^jalkyl)aniBoCi.6aIkyl; fornnyl; imictoiyi; Ci^^alky^tdazolyl; 
tetrazolyl; pym)lidliiyt ^ipeiddmylCi.#lkyIoxy; morpholiiiyl; 
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m0i:pholi!iylCj.6al1^^ Ci.6*4pipemmy3; Ci^alkylpipecamyiCi^kyte 

Ci^alkylpjpera^inylCi^saiky!; Ci.<,alkyipiperaziiiylsaIfoiyi; 
aminosislfonyipipecaziiTylCi^alkyloxy; atmBosylfbiiyipiperaziByi; 
amiBosulfbiiylpiparazinylCi.gallcvl ; di(C i,6alkyl)aminosii]fbiiyjpipo:azi.n.yj; 
di (C 1 .6al.kyl)aoiiinosi3lfOTyll#era2inyiC i.^aiky I ; hydrojiyC j .gaJ kylpiperaziiiyl; 
hydmxyCl,6.alkyipipe^a^mylCl,6alk5tC^,6alk^^^^ 
C^alkyloxypi^ndj^^^ 
hydroxyCl^alkyIoxyC^gaIk>4pi|sera^'inylC^^al^^ 
{hy*^xyCi„6aIky3)(C|„ftalkyl)amino:; IliyaroxyCi^gd^^ 

pyrroMdinylCi.^alkylQxy; pyrasolyl; thiopyimolyl; pyrBzoiyi sobstitijfed with two 
siibstiteejiti selected from Ci-galkyl or trihaloCi„6aikyl; pyridiiiyl; pyridinyl 
substituted, with Ci^e^Jcyloxy m- Myl; pyrtjaidiiiyi; qaiaoliRyi; mdole; pteiyl; 
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pfeenyl substituted with om, tsm or three substitE&iits mdependeiitly selected fmm 
halo, amiROs 

Cj^alkyl, Ci..6a!ky!0xy. bydroxyC3.4aikyl tofluorometfeyl, liiflaommethyloKy, 
■Ii,3^droxyC|.4alkyioxy, Ci^aljs:yjoxyC|.4alkyloxy, aHiiooC|.4alkylQxy,, 
■di(C|,4alkyI)amii!oC|^alkyloxy, di{Ci:<4alkyl)amino, di(Ci,4alkyl)asii:nDCj..4alkyl,, 
di(Cj-4ai kyO*»»i3^^C i^lcyl(Ct4aikyi)amin{)C i^kyi, piperidiB^ylC t.4aliy]oxy, 
pyitolidmylC|-.4aIkyloxy, ajBinosuJlbnylpiperaziayl, 
iirmBo.so!fonylpiperdztoylCi.4aIkyl,di(C^ 

hy^TOxyCi.4alkylpipi?ra^iiiy iC i aalky:! , C i .^alfcy loxy pipeddiiayl, 

Ci,4a!kyl0xypiperidmy1Ci^aikyi hydroxyC;MaJkyItMyC^4a!kylpipefaziiLyi, 

hydroxyCi^alkyi oxy C i „4alkylpipem23!iy IC i .4alkyl , 

(hydroxyCi^aikyl)(Ci^alkyl)ajiji:no, (hyd^ 

py]EtoHdiiiylCi„4alkyloxy»morphoJinylCi^alkyiox 

Ci,4alfcylpi]?eTa«myiCi„4alkylpipemzinylCi,4aikyiox 

C|„4aikylpipera2irtylC| .4alkyl, 

,hydjX):KyC{.4aIky!aiTiino, di(hydrox5Ci.4alky])amino» 

di(Ci.4aliyI)smlrK3C|«4alkyiai5iliif), aminotliiadiazoly!, 

aimnosBlfoiiylpiperazioylCi^ailsyiox^ or thlopheaylCi.4.alkyiaimftO, 
[0131] In some embodiments of the compound according to ParaGraph embodiment [01251 
(hereinafter collectively referred to as embodiment [01311) . t is 0, m is 0 and: 

Ri2 is hydrogen, halo, hydroxy, ansino, nitro, Ci.fialkyl, Ct^saUcyloxy, trifiijofoinetliyl or 
du'C j galkyDamino: 

^L" is a du'ect b( nd or a bivalent radic.il selected from 
C|.6alkanediyi, C^.^alkanediytoxy, aiaifiO or carbonyl; 

Ri4 is hydrogen, hydroxy, mmno, hydroxyCi^galkyl, C j^ga^kyl^ Cj.gaikyioxy, 
iirylCi_^',alkyi, aminocarbonyl, 3JisiTsoC|.g.alkyl, 
C J -(;alk>1aBiinoCi,(jalkyl or di(Ci.6a,lkyl)aEidiioC:i.6aJkyl; 

R'^ is H; 

® m a radical selsctsd from <a~3), (a-4), (a-5), (a-g), (a~9)^ 
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(a40), (a.^llX (a-ia), (a-13), (a^l4), (a.^ i5), (a^l6), (a47), (a^l8), (a49), (a-20), 
(a»21), (a.22), (a~23), (a~24), (a-25), (&^2% (a^8), (a~29). {a-30), (a-31), (a-32}. 
Ca-33). (a-35), (a-36), (a-37), (a-38), (a^O), Ca-41X (a-42), (a~44), 
(a-45), (a-46), Ca-47), (a.-48} or (a^Sl); 
each s is iijdepeudently 0, ] , 2, 3 or 4; 

R^is hydrogen; halo; hydroxy; amino; niiro; trihaloCi.galky]; trihaloCj,^alkyloxy; 
Cj.galkyl; Ci^galkyloxy; Ci.^aikylcajrtonyl; Ci^alkyloxycatboa^; 
Cj,saJkykLjlforiyl; bydroxyCi-galiyi; aiyloxy; <li(Ci^alkyl)araino; cyano; 
ihiophenyl; fiiranyl; furaayj sBf>stitutedl with hydroxyCj-galfeyi; beMzofiuanyi; 
Imidazolyl; oxazoSyl; oxaxoiyi siibstititted mth myl and Ci^galkyl; 
Ci„galkylMa5!-.oly{; tetrazoiyi; pyi-ioiidinyi; pjimiyl; moiphoJmyl; 
Ci .^^alkylmoiphoMByi; piperaxinyl; 
Ci ^alk yipiperaxi n yl ; h ydroxyC i^alkylpipera^nyl ; 
C}..cvalkyiox>piperidmyl; pymzdjy; pyr^olyl suMituted with one artwo 
s«bsdt«eiits selected from Ci-galkyl or trihaioCi^kyl; pyridinyi; pyxii^nyi 
substitated mth Ci^plkyloxy or aryi; pyrimidlnyl; qoinolmyl; indole; {^enyi; or 
phenyl substituted with one or two smbstituents mdependently selected ffom hskt, 
Ci-salkyl, Ci,#lkylt>xy or tofluoTOraethyl; 

mdR^ is Jiydrogi^n; halo; hydroxy; amino; mm; trihaloCj-^salkyl; irihaloCj.galkyloxy; 
C i^alkyl; C i .^Ikyloxy; C i .^alkylcarbonyi; C|.^alkyloxycarf)onyI ; 
Ci.galkyisulfonyl; h-ydrox>Ct^f5aIkyl; aryloxy; di(Cj„f3alkyl)aimno; cyano; pyxidiiiyl; 
phenyl; or phmiy! substituted miii one or two subsittuents iadepeiidently selocted 
fmm halo, C^galkyl, Ci,^aik:yloxy or teifluoiTomethyl 

[0132] In some embodiments of the compound according to ParaGraph embodiment r0125] 
(hereinafter collectively referred to as embodiment [0132]) . 

/ / 

— CR CH. . 

B is 1^ m is 0 or 1; t Is 0,1 or 2; Q is ^ ; 

R^^ is hydrogen or Ci^galkyl; -L- is a direct tad; 
and R^' are H; 
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i$ a radical selected from (a-l), (a-25), (a-27), (a-28), (t-29), 
(a-41) or Ca-42); each i is independently 0, 1 or 2; and each is iiidspemlently 
sekcfced from hydrogen, halo, Ci^alkyl or C^^^^kyloxy. 

[0133] In some embodiments of the compound according to paragraph embodiment [01251 
(hereinafter collectively referred to as embodiment [ 0133 ] ) , 

nis l;misOorl;tisD, l or2; Qis 
Ri2 is hydmgen; -L~ is a diiwt bond; 
Ri* and R^^ are H; 



is a radical selected from (a-l), (a«20}, (a~27), (a^2S}, (a~29), 
(a4i) or (a-42); each s is Iridepeadenily 0, 1 or 2;: and eacfe Is mdependently 
selected from hydrogen, halo, C|,gaI1c>'l. or C}..gal.kyioxy; 

[0134] Particular embodiments of the compound according to paragraph embodiment [01251 
(hereinafter collectively referred to as embodiment [01341) include the following 
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wherein o, R\ R^, R^, and R^ are as defined in accordance with embodimen t paragraph 

[0046], and preferably embodiments [0048] and [0049]: 
[0135] In the compounds of paragraph embodiments 101251 - [0134], R\ R^ and R^ are 
preferably as defined in paragraphs embodiments [0048] and [0049]. In other embodiments of the 
compounds of paragraphs embodiments [0125] - [0134], R\ R^, R^, and R^ are all H. Such 
embodiments are hereinafter collectively referred to as embodiment [0135]. 
[0136] In another embodiment, the invention comprises compounds of the following structural 
formula (7) (hereinafter embodiment [0136]) : 



or a pharmaceutically acceptable salt thereof, wherein 
o is -NH2 or -OH; 

R^ is H or as defined in embodimen t paragraph [0046]; 

R^ R^ and R"^ are as defined in embodiment paragraph [00461: 

n is 0, 1, 2 or 3 aod whm is is 0 then a direct band is iMended; 

t is 0, 1, 2, S or 4 md when i k 0 then a direet tad is intended; 




(7) 




Q is Bitrogea or 




Kisnitfogettot 



Y is Bitrb^n or 



Z is nitrogen or 
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R is selected from the group consisting of hydrogen, halogen, -NH2, nitro, hydroxy, aryl, 
heterocyclyl, Cs-Cs-cycloalkyI, heteroaryl, Ci-Cy-akyI, haloalkyi, Ci-Cralkenyl, Ci-Cy- 
alkynyl, Ci-Cy-acyl, Ci-Cj-alkyl-aryloxy, Ci-Cy-alkyl-arylsulfanyl, Ci-Cy-alkyl-arylsulfinyl, 
Ci-Cy-alkyl-arylsulfonyl, Ci-Cy-alkyl-arylaminosulfonyl, Ci-Cy-alkyl-arylamine, C1-C7- 
alkynyl-C(0)-amine, Ci-C7-alkenyl-C(0)-amine, Ci-Cy-alkynyl-R^, Ci-C7-alkenyl-R^ wherein 
R^ is hydrogen , hydroxy, amino, Ci-Cy-alkyI or Ci-Cralkoxy; 

R^^ is hydrogen, halo, hydmsy, amiua^ nitro, Ct-«alkyl Ci^dkyloxy> ttiiuomMethyl, 
di(C^^alkyl)aMno, hydroxwmno or naphfalenylsulfo^ 

-h- is a tect bmd or a Mvalent mcUcal selected from Ci^^miediyl, 
d^lkyioxy, ajoainos carbon^?! or aminocarbonyl; 

each R^^ inct&pendefitly represents a hydmgen atom and on& hydrogen atom cm be 
replaced by a siibsiituent selected from aryl; 

Ri* is hydrogen, hydroxy, amino, hydimyCj.$alkyl, Ci^alkyl, Ci^ap:yl(w,y, 

aiyICi„f,alkyi amiiiooafbonyl, hydroxycarbonyl, aminoCi^kyl, 
amiuocarbonyiCj.6aB::yl, hydroxycarbonyK::^(;alkylJ^ydlx\lyaminoc8rlH>nyI, 
Ci^galkyJoxycarbonyl, C^#y^y^itf^ttoC^6a1kyi <»■ di(Ci.6islkyI)3niinoCi.^^^ 




is a radic^ selected from 
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(0-45) 






(a-48) 
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whefeift each s is jndepeisd£!.r}tly 0, i, 2, 3, 4 or 5; 

each and am mdependently selected from hydrogen; halo; hydmxy; mnnoi mto; 
tnbaiDCi.6alkyl; tdhaloCi^eaJkyloxy; Cj^^lk)^; Cj^ealkyl substituted witli aryl and 
C34ocycloa!kyl; Ci-galkyioxy; Ci^^alkyloxyCi^kyJoxy; Ci^galkylcarborsyU 
Cj,6alkyloKycarbORyl; Cj^e^lkylsulfDnyi; cyanoCi^^lkyl; hytoyCi^alkyl; 

di(C|,#lkyl)ammocait)Ofiyl; di(hy£teyCi.5alky!)ammoj (aryl)CCi.6^kyl)aimoo; 

di(C^#ii£yJ}amiiioCj.6alkyloxy' diCCi.^alkyOaminoCj.gallcylamiiia; 

di(Ci-6alkyl)ammoCi.„^alkylaMinoC:i.6amyI; at-ylsulfonyl; arykolfonylamiint); 

aryloxy; ajy!oxyC|„f5alkyl; arylC2..6alkc^^^^ 

di(Ci4aIkyl)MmnoCi„6alkyl; di(Ci^alkyl)a0iiiio(Ci.6alkyi)aoiifio; 

^iiCC^6aiLkyi)am^na(Ci-6alkyJ:)am^ 

ds(C^^kyi)almaoC^.ga^kyl(C^6aikyl)a1mxlo; 

di(Ci.6alkyl)amiii(K:i.^lkyl<CMa^^^^ 

amiaomifoityIaB3ino(Ci.6alkyi)aMkoj 

aimaosaIfo«ylammo(C^6alkyi)amlBO^ 

di(Ci-#lkyl)aimiiosdfonylamino<Ci.galkyrl)aim 
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iMopkeiiyJ stibstiteted with di(C j .,^aIkyl>a2ffino€i.gaikyl(Ci,eancyi 
di(C|4aIky1)ai;ranoCj.6alkyi, Ci.6alk)4piperazmylCi.#iJkyl 
bydroxyC|.e^kylp|>era:«myJCi„6dkyi, ^ ^ ^ 

hydioxyCi.#IkylQxyC|.6tikyipi|)era2iByiC|,6S^ 
cH(Ci^Mky!)8minosuifoi3ylpipexa2iny!C|.#^^^ 

Ci^aikylo^ypipeddmyi, Ci.«aJkyloxyp^P®^di^y^Ct.galkyl, moristeoImylC^eslkyl, 
hydroxyC|,63lWCi^alkyl)amiBoCi^alkyl, m di{hydr0x>Ci,6alkyl)aiiiiiioC|»6aikyi; 
Mmyk tofiyl swfestitiited with hydmmyCi.galkyl; bensMimrjyl; imidazoiyl: 
oxaxoJyi; oxazolyl sobstituted with aryJ and Ci^^alkyl; Ci,6alkylS;riazol3d; tetrazolyl; 
pyrrolidiayU pyrrolyl; pipeddiiiylCi^alkyloxy; morpholioyi; C^.^alkytaorphDlinyl; 
morpMmyiCi.6ai:kyloxy; 
morphoi!nyiCi,&alkyl; mQrph.0iijyl.Ci.6alkyiajiMiio; 
moiph0lmylCi.$alkylainiiioCi^alkyl; pipemzinyl; Ci^alkylpi|>eraziny]; 

Ci..^alky]pipeTazmylC|,^lkyloxy;pl3»r^^ 

jiapbtaleftylsaMbnylpiper^injd; iiaphtakoylsitlfonylpi|MridiByl; napljtalenylstilfbiiyl; 
Cj,gaatyipip®caxii3ylCi^kyi;Ci.gaikylpipemiii 
Ci,6a3kylpipefmEylCi-6alkylMiiiiJoCi^alk7i; Ci^lkyipiperaziiiylsulfony!; 
aimm>siilfbiiylpiperazlBylCi,6alkyl0xy;aiBin^^ 

lfollylp):pera2inylC^6aI]£y!; di(Cj„6alkyl)amiiM^^ 
cii(C|„6a!lcyI)ami«osaifopyIpiperazioyiCr.5a1kyl; hydmsyCi^a^kylpiperBziiiyl; 
hydmxyC^6Mkylpipera2^nyiC^6alky]: C|:,.6aikyioxyp ' . ■ • .■ ' 

Ct„^alkyteypipeodinylCi.6alkyl;f>iperidmyl^^^ 
pipeddiEyki03noCi.6alkykniii3i(>Cj.6alkyi; 
(Ci.galk5dpl|settdifiyi)(hydm?Ly€j4ia]kyI)amiiJoC^ 
(Cj ..^aIkylpipefjdiiyl)(hydmxyC^ealkyl)amlRoCi^^ 
hydroxyC:E.#lkyl.oxyC|.6^kylpip€3:a2:iByl; 
hydroxyCi.^5alkyloxyCi.gatkylpip^aziii:yiCi„#^ 
(liydroxyCi^aikylKCi^&yOaBiiiio; (hy*^^ 
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hydrox>€i.«MkyIammoCi,6alkyi; di(hydrox>Ci-4alkyl)aimnoCi.#Ikyl; 
fjyri^lidiiiyiCx^a^lfcyl; pym)ii<InyiCi,salkyloxy; pymolyl; tMopyrazolyl^ pytmoiyl 

substituted witfi two suhstitaits selected from Ci„eslkyl or frifealoCi,#tlfoyl; 
pyddinyl; pyrldinyl. siilistituted with Cj^galkyloxy, aryloxy or ary!: pyrimldiByl; ■ 
tetratiydropymHidisylpipmxmy!; tetrahydropyrimidinylpiperazmylC^galkyl; 
quiiralmyi; todole; pljenyl; ptmyl siffestituted with one, two or ttijee siibsiittimts 
iiidepesdeRtly selected torn halo, amino, nitm, Ci-oalkyl, C{ ,6alky!ox.y, 
h;ydtoxyCi.4alkyl, triflaoromethyl* tiifiuomaiiJiliyloxy, hydr0?LyC|„4alkylosy,, 

Ci^alkyisidfbny!;CMa!kyl«s:yCi„4ai^^t>s^^ 
aminoCi^aikyloxy, dKCMa%l)™oCi^aikyloxy,^^ 
d^(Ci.4Mk)i)aimi5Socsrbonyl, di(Ci4alikyl)aiDinoCMa}kyl 
di{C|.4alkyl)^ioiinoCi4ail:ykmi!ioCi.4a!lc^^ 

di(C^4a!kyDs^mTO(C^4aIl^yi)a^Bino, di{C|^kyl)ammo(CiHislk3d)mo^^ 

di(Cl.4alkyl)affiiTmC^4aB^yl(C^4alkyl)^tmmo, 
di(Ct^alkyl)amnoCi.4aikylCCi.4aikyl)aiai^ 

amirtosulfonylammo(Ci4aIkjl)amin€)Ci.4alkyl, 

dl(C!4.idkyl)miiisosuiroiiylaimno(C|4alkyl)amm 

piperid^^ylC^4a!kyloxy, pyB:oHdmylC^4aJkyloxy, mMoosu 

aminosiiIfonyipiperazinylCi4aikyi,dKCi4a!kyl)am^^ 

dice i4aikyi)amiiiomi&Bylpipera^nylCi4alkyi, li^dimyC^ialkylpip^^a , 

liydaixyCi4aIkyIpiperamoylCi4aIky1,C|4alkyiox^^^^ 
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bydroxyCx„4alkyloxyC | ^alkylpiper azinyiC | .4 alkyl , 

(iiydimy€4.4alfcyI)(Ci,4Mkyl)tiiilno, (hydroxyCi.4ancyJ)(Ci,4alkyl)amtiioCi^.alkyl, 
diCfeydroKyCj.4alkyi)aii3ino, <M(hydimyCi.4alkyI)aminoCi.4ail:y!, tasyl, Itaiyl 
siibstiluted mth -VM~€B-€M=CHr-^ pytroIidmy.lCi.4alkyl, pyonoiidjiiylCi^alkyloxy, 
m0i:ph0liiiyl, .moi|iiolmylCi4alkyloxy, morpholmylCi^alkyi, 
morpholinyiCi^alkylamino.morpholinylCj^dkyi 
Ci^alkylpiperaxmyl.Ci^alkylpiperamyl^ 
Ci»4alkyipiperazmylCt^kyl, Ci^alkylpiper^sdiiylCi^alkylamino, 

tetrah^opydniidiiiylpip^azhtyK^i^alkyl, pipeddinylaminoCj^aikylaniitJO, 

piperidmylMnmoCj„4aikylamiTioCi„4.ailcyi, ■ ■ ■. 

(Gi.4alkylpipenditiylXhy<Ji»xyCi-4alkyl)ammQ^ ' 

■pytidinylCi .4alkyIoxy, 

ijydroxyCi^aJkylamijso, hydfoxy€i.4alkylami:i3oCi.4alkyl» ■ 
di.(Ci.4a!kyi)simnaC]_4alkykii5jno, armiioliiiadiazolyk 
smliiosulfoRylpiperasEiiiylGi or tljk>phei^ylCi^alkyl,ari3mo; 

each and cm be pieced an the rwlTOgen replacement of tM hydrogeo ; 

■Myl m the above is phenyl, or phenyl siibstitoted with. Oioe or more sobstituents each 
liidbpeadsatly selected fmm lialo, Ci^alkyl, C^galkyioxy, trilluoiometliyl, cyaiio or 
hydmxyc^bonyl 

[0137] Other embodiments of the compound according to paragraph embodiment [0136] 
(hereinafter collectively referred to as embodiment [0137]) are those in which one or more of the 
following apply (wherein each of R^, R^, and R^ in this paragraph embodiment corresponds to R^^, 
R^^ and R^"^, respectively, in paragraph embodiment [0136]): 

n is I or 2; 



Qis 



\ ,or 



CH. 
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R is hfimgm or iiitro; 

"L- is a direcjt bond Of a bivalsnt mdkal selected from Ci^^alkaiiedSyl; 

R"* is hydrogexi; 



s a radicaJ selected from (a-lX(a^X (a-S), (a^X (a-lS), : 

(a-^OXCa-2l)r(a"32KCa-33),(a-47)or . 
each s is mdependeKitly 0, 1, 2, or4; 

eacli and me :m<tepeiideiitly adected firom li)fdiog©ii; Mo; tohdoC j-gaikyl; 
Ci^alkyl; Ci^^alfcyl substituted wife, aiwl. Gj^iocycloalkyl; Ci^^aMoxy; 
CMalkykarbonyl; beiizofuraayl; naphtalmylsiilfoiiyl; pyridiiiyl substituted ^iih 
atyloxy; phenyl; or phenyl saMtttted wMi w& BuhBtiimnt m^pmdmtly s^le^t^d 
fiom liydroxyC^4al'kyl or morpMiiiylCi^ 

[0138] Other embodiments of the compound according to ParaGraph embodiment [0136] 
(hereinafter collectively referred to as embodiment [0138]) are those in which one or more of the 
following apply (wherein each of R^, R^, and R'^ in this paragraph embodiment corresponds to R^^ 
R^^, and R^^, respectively, in paragraph embodiment [01361): 

nisi; 

it is 0,1 or 2: 



CH 

, or 



T is nitrogen; 



■■ is liydrogen; • . : ' - ' ■ 

i -L- is a direct Ijond; 

each R"^ iBdependeatly represents a hydrogen atom; 

is feydropn; 



5 a rsdicai selected fram (a-i 1), (a-20),, (a-47) or 
each s is iadependestliy 0, 1 , or 4 ; 
each aiid are independently selected from hydrogen; Ct.^aikyl; Ci_6tilkyloxy; 
miphtalenylstdfoiiyl; or phenyl sohslituted with hydroxyCi^a!kyI or 
moq>h0linylC|»4alkyi 
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[0139] Other embodiments of the compound according to paragraph embodiment [0136] 

(hereinafter collectively referred to as embodiment [0139]) L is a direct bond. 

[0140] Other embodiments of the compound according to paragraph embodiment [0136] 

(hereinafter collectively referred to as embodiment [0140]) are those in which one or more of the 

following apply (wherein each of R^, R^, and R"^ in this paragraph embodiment corresponds to R^^, 

R^^ and R^"^, respectively, in paragraph embodiment [0136]): 

t is 1,2, 3, or 4; 

1^ m hydrogen, halo, Ihydrnxy, amino, mtro* Ci^alJsyi, Ci^jalkyioxy, tdfluoroinetiiyl 

"L- k a diredt bcmd or a liivalefit radical selected from Gt^alkauediyl, 

R* is hydrogen, hydroxy, amino, hydroxyCi^galkyl, Cj^kyl, Ci^alkyloxy, 
arylCi^gglkyl, amitiocai-boiiyl, aminoCt-^aifeyl, Ci.galkylammoCi^Ikyl or 
di{Ci^kyl)aininoC|,6a]lcyl; 



W ig a imlical selected fiDm(a^l};(a-3),(^^^^^ 
(a-10), Ca.ilX (a42), {a43), (a44), (a45)^ <a46), Ca47X (a-lS), (a-l9). {a-20), 
(a-21), (a-22X (a-23), (a-24>, (a~25), (a~2^X (a.~28), Ca^9X i^m> (^-31), (a-32), ' 
(a-33), Ca-34), (a-35X Ca~36), (a--37), (a-3SX (a-39X (a40), Ml), (^-42), (a-44). 
Ca'^l5X(a~46X(a»47)Ua'4a)Md(a-5i); ■ 
eaeli s is mdepandentiy 0, 1, 2, 3 or 4; 
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is liydrogee; halo; hydroxy; ami,Bo; iiitix>; trilialoC|.5a}kyl; trilialoCi^aJIcjidoxy; 
Ci.§alkyli Ci_{5a]]q^0xy; C^galkylcarboiiy 

ibmpbmyl; furanyl; fmmyl stibsiiitited with tiydrosxyCi^^Icyl; berizofuiaoyl; 
lmida7.olyl; ox^olyl; oxazolyl substitotoJ wt^ 
Ci-^afkyltiiazolyl; telTazolyl; pyoBiidinyl; pyrrolyl; naorpholmyl; 
Ci^alkytooipholmyi; piperazinyl; 
Ci.galkyiplpeimhiyI;hydmxyCi.6allcy]pip€ra«inyl; 
Ci„6aJ^y1oxypiperidiny!; pyrazoly; pwfizolyl substitoted with om or tsm 
subsdtxients selected from C|.#.ilcyl or tolmtoCi^alkyl; pyridinyl; pyridinyl 
substituted wife Ci^aJlcyioxy, arylo^cy or aryl; pyrimidinyi; qmoolioyi; iudoJe; 
pienyU or ph^ayl siibstttuted wife one or two substituents mdependently seisctejcl 
imm It alo , C i .^iilkyl, C j .gdkylox y or tiifliRmiiBeth yj ; 

is hidrogeB; halo; hydroxy; muoo; liitro; lxihaioCi.galkyI; tiilialoCi„6aikyIoxy; 
Ci^gslkyi; Ci^alkyloxy; C|.&alkyicartoyl; C|.^alkylaxycarbonyl; 

Ci.jsaMsalfooyl.; hydroKyCi„^alkyl; aryloxy; di<Ci.6alkyl)amino; cymo; pyridiny!;- 
phenyl; or phmyl substituted witii om or two substityents independeMly selected, 
from hdo, Ci^alkyl, C^gd^yloxy or tdfluoromelliyl, 

[0141] Other embodiments of the compound according to paragraph embodiment [0136] 
(hereinafter collectively referred to as embodiment [0141]) include those in which the following are 
true (wherein each of R^ and R"^ in this embodimen t paraGraph corresponds to R^^, R^^, and R^"^, 
respectively, in embodiment paragraph [0136]): 
t is 1,2, 3, or 4; 
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hu1ts)«^tn, inlo hydroxy, aimno, iiitro. Cj ,>aJk>l Cu^alkylox), tnfluoromeflivi or 
-L t<v a direct bcnid or a bi-Vdlent lidK } -okcted from Ci^alkaiie<liyl, 

di(Ci,&alik:yi)airiiiioC|.^aIkyI; 



i& a tadicd^ seleUed from (.^ U, t,^ % (a 4>, i^a ^) ( i fO. {a t, (4-?) j 
(a 10}, ^.a-llXia 12), U U),{a-i4M3 I5>, (a-16X(^ (r^^l8),{a m (a 20* 

(a ( i-Uj, u> ^5), - ia~37X (a-JS), (4-39), 13-40), (a 4t), ?a-J2), > 
(.14^) ^u-loK u-<l?), (a 48) and (a-51), 
each s is mdependendy 0 1, 2, 3 m- 4; 

IS hydrogen: halo; hydroxy, amino; mtxo; tnMloCi ^alkyh inhaloCi t^kylo\v; 
Ci ^aikvl C] t,aOrvi^^'J>y, Ci„6alk>IcarbQTiyl, r^{)alkviox>'cai^on> !; 
Ci^alk> Kill ton} L h>dioX}Cj ^afkyl, at>k>xy, dKCi.fealtyluimjDo, cymun 
tfciophoTu! Iauin>l, fmatnl ub^Tituicd v>ith hvdro\sC} (-.alk}!, l^en^ofiiraiiyi; 
tmida/oi\!, o\j/ohl, ov^uoKl sub&titufed with a'>l aiid C^^JkyK 
Ci.6Jilik>UKa/v)i\l, tctiiu oh I pvTfohdmyl; pyrrolyl' jnorpholinyl 
Ci 6alkylT»orphol:ryl» pij^etazinyl, 
Ci^alkylptpermnyl; hydroxyCj-gaikylpiperaziiiyl; 
Ci,foaIkylo\ypipendinyl; pyra^oiyt; pyiSiKo!yl substimted with one or two 
substituent^ selected from Ci.0lkyl arinhaloCi.$alk>i, pjTidinvL p-vTidsnvl 
substituted v^iti- Cieair\'"o<\ arlov oi au' pMiniidunl, 4ua];ohT5\t, indole, 
fhc ivl; Of pht,rt>l s ihtlsttttvii v,niioTit: 01 ts'^o su^stttnenK indcpeiidvatK seiei-ltd 
from bdlo, C'l^^tiikj], C i di vlow or tn Imi-n-jmetbyl. 

Ci (,alkyl Cj (>,ilk\io\}, Cj f^alkylcarboavl' I ] {jJw oMv^«bcr\l 
("1 dL>Lnll*>iiYk lndxo\\CM)^^kvI rnl^w, difCi,fvJkv1)dmnio. cwmio fnndinvl 
phwR)!, 01 phcnvi subsumted \^%ih one or two subsfitiienth independentlv bficc ted 
Wxm hato, Ci ^dkyl C^galkyloxy oi mfluotomethyi 
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[0142] Other embodiments of the compound according to paragraph embodiment [0136] 

(hereinafter collectively referred to as embodiment [0142]) are the following (wherein each of R^, R^, 

and R"^ in this embodiment paragraph corresponds to R^^, R^^, and R^^, respectively, in 

embodiment paragraph [0136]): 

n is 1 or 2; 

tis 1, 2, 3, or 4; 

Q fe "^< .-<•» -"^^ 
R^ is H or nitro: 

"I^ i& a direel bond or a bivate radicai mlmm fern C j.^aikaiiedi>a; is 

liydrogea; is a mdtcal selected ton Ca-i),(a~2), (a-3), (a- XI); 

(a»!B), (a~20). (a-2i). Wm, {a-33), or (a-Sl); eadi s h iinlepejid^tly 0, 1„ 
2, or 4; ^ch and are mdepejiMiently selected from feyctoogen ; halo; 
trihaioCj^alkyJ; Ci^lkyl; Ci„plky! siibslituted witit myl md C3, |0C>'«loaJkyl; 
Ci,0alk>ioxy; Ci,galk>ic£Brboeyl; beiizofiiranyi; fiaphtalenylselfoiiyi; pyridioyi 
substitiiled with aryjoxy; pbmyk or plienyl substitotsd with ojie substituoit ' ; 
lodependentiy sebcte4 ^^^om hydroxyCi^alk}'! or ffiorpholkiylC|,4alj£yl 

[0143] Other embodiments of the compound according to paragraph embodiment [ 0136] 
(hereinafter collectively referred to as embodiment [0143]) are the following (wherein each of R^, R^, 
and R^ in this paragraph embodiment corresponds to R^^, R^^, and R^^, respectively, in paragraph 
embodiment [0136]): 
n is 1; 



£ is 0 6r i ; X is nitrogen; < Y is nitrogen; 

Gl CR CH^ 

Qis \ ,or \ ; 

is hydrogeii; -L- is a dtr^t bc>i^; each . mdepei^defitJy 
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iepi5eseats a hydrngen atom; E* is hydrogen; . is a mdical selected fmm (a^ 
6% (a-li), (a-20X (a»47) or (a-5i); eaeh s is ioc%eiidently 0, 1, or 4; awd each . 
and are inds|)esdently selected from hydipgen; Ci,galkyl; Ci„galkytoxy; 
naphtafenykiil foiiyi; or ary! substituted with hydroxyd|.4alkyl or 
mofphoimylCi^alkyL: ., 
[0144] Particular embodiments of the compound according to paracraph embodiment [0136] 
(hereinafter collectively referred to as embodiment [0144]) include the following 



'to' 



OH . - 
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in which the terminal hydroxamic acid moiety (-C(O)-NH-OH) is replaced with 

wherein <D, R\ R^, R^, and R^ are as defined in accordance with embodimen t paracraph [0046], and 
preferabl y embodiments [0048] and [0049]: 

[0145] In the compounds of paragraphs e mbodiments [0136] - [0144], R\ R^ R^ and R^ are 
preferably as defined in paragraphs embodiments [0048] and [0049]. In other embodiments of the 
compounds of paragraphs embodiments [0136] - [0144], R\ R\ R^ and are all H. Such 
embodiments are hereinafter collectively referred to as embodiment [0145]. 
[0146] In another embodiment, the invention comprises compounds of the following structural 
formula (8) (hereinafter embodiment [0146]) : 
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„2\ O R" 

R3'<=|=<f H ^ W Z-C(R"fe)rN-S-0 

or a pharmaceutically acceptable salt thereof, wherein 
o is -NH2 or -OH; 

is H or as defined in embodimen t paragraph [0046]; 
R^, R^, and R^ are as defined in embodiment p aragraph [0046]; 

fi 0, 1, 2 or 3 and when n is 0 then a direct bond m mtendjed; 
I is 0, 1 , 2, 3 or 4 and when t is 0 then a diim bond is intended; 

Q is mtrogen or ^ ^ ^^^^ oj. ^"^^ ; 



X is nitrogen or 

Y IS nitmgen or ^ 
_ . , —cir 

Z }s nitrogen or ^ 

R is selected from the group consisting of hydrogen, halogen, -NH2, nitro, hydroxy, aryl, heterocyclyl, 
CrCs-cycloalkyI, heteroaryl, Ci-C7-akyl, haloalkyi, Ci-C7-alkenyl, Ci-C7-alkynyl, Ci-Cy-acyl, C1-C7- 
alkyl-aryloxy, Ci-C7-alkyl-arylsulfanyl, Ci-C7-alkyl-arylsulfinyl, Ci-C7-alkyl-arylsulfonyl, Ci-C7-alkyl- 
arylaminosulfonyl, Ci-C7-alkyl-arylamine, Ci-C7-alkynyl-C(0)-amine, Ci-C7-alkenyl-C(0)-amine, C1-C7- 
alkynyl-R^ Ci-Cy-alkenyl-R^ wherein R^ is hydrogen , hydroxy, amino, Ci-Cy-alkyI or Ci-Cy-alkoxy; 

Ri2 is hydrogen, halo, hydroxy, amino^ nitro, Ci-salkyl, C|.galkyloxy, tiifluorornathyJ, 
di(Ci^alkyl)amino, hydroxyamino or siaphtalenylsuifonylpyrazinyl; 

each R^^ independently represents a hydrogen atom and om hydrogen atom can be 
replaced by a substituent selected from aryl; 
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R^^ is hydrogen, hydroxy, amino, hydro.xyC s„^alkyl C^gtlkyl, C|..5alkyioxy, 
arylCi.galk.yK aminocaTboijyi, hydiDxycai-bonyi, ar!iinoC|.^alkyL 
amkocarbooylCi^lkyl, hydmxycaibonylCi^^alky!, hydTOKyaminocarboiityl, 
C|„galkyloxycarbonyl, Ci.6«ilkyl^?^OTin0C|.6alkyi or di(C|.:galkyl)a:m:}noCi^alkyl; 



is hydrogen, C^galkyi C3..if>cycl0:alkyi, hydimyCi^ealkyl, Ci.#ik3''Io;fy€j,galkyl, 
di(C|«6alkyi)anutioC|,6alky! or aryU 




{a -9} (a-iO) (a-ii) <***^> 
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wherein each s is independently Q, 1, 2, 3, 4 or 5; 

each R** and are ifidcpendentiy selected from hydrogen; halo; hydroxy; amino; nitro; 
trihaloCi.6alkyl; triha]oCi.galkyloxy; Ci-galkyl; Ct^alkyl substituted with myl and 
C^-iocy^loalkyl; Ci^atkyloxy; Cj-^alfcyloxyCi-galkyloxy; Gj^kykarbonyl; 
Cj-galkyloxycaflsonyl; Cj^alkyisulfony!; cyanoCj^lkyl; hydix>x>Ci,$alkyl; 
hydroxyCi-galkyloJiy; hydroxyCi^eal^^y^afnino; aminoCi^alkyioxy; 
di(C^6a^ky^)ami^oearboByl:, cli(hydroxyCi.6alky!)amino;{aryl){C|,6al^ 
di(Ci.6alkyl)aminoCi.6alkyioxy; di<Ci-6aJkyI)aminoCi.§alkylammo; 
di(C|.(;.alky.l)am.moC(.6alkylaminoC|.gaIkyl; arylsiilfonyl; arylstilfonylamino; 
aryloxy; aryloxyCi.galkyi; aryiC2,6jiifcenediyi; di(Ci,^,alkyl)amino; 
di(C|*6alky])aniiiioCi,6dkyl;di(Ci,6alkyl)aimna(Ci.6alkyJ^^ 
di(Ci,6alkyl)amiiio(Ct.6alkyl)£ui5iii(>Ci»6^kyl; 
di(Ci.6alkyi)ttmnoCi^alkyi(Ci.6aikyl)aniifJo; 
di(Ci4dkyl)amiiioCi^kyl(Ci^alkyl)aniinoCi^kyi; 
aminosiilfonylMiinoCC|.£alkyl)amino; 
aminosulfoDykin}no(C|.6a1kyl)aniinoC|.jS,alkyl; 
di (C } i ky i)ami nosol fbnylamino(C [ ,§alky l)ami no; 

di(C i.6aIkyl)aminosylfonylammo(C j-5aikyl)aR5jnaC|-6aikyi; eyano; thiopfienyl; 

thiophenyl substituted with di(Ci^aIkyi)aMiiioCi^alkyi(Ci^lkyl)aiTuiK>Ci.galfcyl, 
di(C|.6alkyl)amlnoC|^a}kyl, Ct.6alky1pip«raztTiylCi.ga1ky!» 
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hydmxyC j .ealky^tsxyC }.ealicy!pipera2iinylC| ^alkyi, 
d^(C^^alkyi)a^iinosd^bny1pipfirazi^ 

C i .^alkyloxypiperidi oy 1 , Ci .^alkyloxy pi peridinylCi ,^3^ ky\ , moiplioi m ylC i ,^a! ky 1, 
hydrox>C|.6alkyl(C|..6alky0am:moC j .gaSkyi, or di(hydroxyC i ,galkyl)a:mitioC i .galkyl; 
fiiranyl; lijrany] substitiited with liydroxyCj..(jalkyl; beozoforanyl; iiiiidazoly!; 
oxazolyl; oxazoiyi substituted with aryl and Ci.salkyI; Cj.-galkyltrim>iyl; tetraiolyl; 
pytTOlMiiftyU pyirolyl; piperidinylCi-salkylosy; morpholioyl; Ci-^alkyimorpholinyl; 
morpholinylC i^^alkyloxy; morphoUnylCi,&alkyi; moipholinylC ^^aJkylamina; 
morplioHny!C|.6alkyIaminoC J .(saJkyi; piperassiny! ; C^galkylpiperaziuyl; 
C|.ealkylpiperazinylCi^lkyloxy;pipefa2inyiCi.6a!kyl; 

naphtalenylsuifonyipiperaztnyl; naphtalenylsuJfonylpiperidinyU naphtalenylsaifonyl; 
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C| .^alkylpiperazifiylC j .gaikyl; C| ^salkylpiperazinyiC i,5aikyiaminD; 

C^:6alkylpipe^azi!iylC^6ai^^yiammoC^6alkyl; C^gaikylpipemzmylsuIfbDyl; 

amiBOSulfonylpi|)eraziriylCi,5alkyloxy; aminosulfcmylpiperazinyl; 

atiiinosulfoi)ylpiperaztijylC|.6alkyl; di(C|,gaikyl)aminosulfo«yipipefazinyi; 

d(Ci.6dkyl)aminosulfony1piperazinylC|.<isdkyi;hydroxyC|.^alkyl^ 

liydTDxyC] .plkylpiperazmyiC j .^alkyl ; Ci .galkyloxypiperidinyl ;. 

C| ,galkyloxypiperidmylC i .e^i^^^y^; piperidinylaminoC i .6a^ky^amino; 

pipeiidmyianilnoC i ,0\ky\ ami noC \ ^^alkyl ; 

(Ci-6alkylplpeodinyl)(hyd3ioxyC!.6alkyl)am.inoC|.galkylami 

(C i.g3lkylpiperidiayl)(hydroxyC j^dkyl)am]tnoCi-^alkylaaiiincC i^aikyl; 

hydroxyCi^aikyl0xyC|.6a^kylpipera2inyl; 

hydrDxyC{,^alkyloxyCi ,^alkylpipera?iriylC i^^alkyl ; 

(hydmxyCi ^alkyl){C 3 4salkyl)ami!io; (hydrox yCi .f>alkyl)(Ci ,6a^kyl)ammoC|.6alkyl; 
hydroxyC j ^salkyl aaiieoC { .{jaiky 1 ; di(hydroA>C i .g^lky J )aininoC { .eaJkyl; 
pyrrolidjnylC|.«alkyl; pyfn?liciinylC|.6alkyloxy; pyrazolyl; Ihiopyrazolyl; pyrazolyl 
sobstituted with two substituents sel^ted from C^galkyl or tdhaloCj.6alkyi; 
pjiidmyi; pyridinyl substituted with Ci^lkyloxy, aryloxy or aryl; pyrimidinylj 
tefcrahydropytimidlnylpipeimiRyl; tetfahydropyrimidinylpiperazinylCi^alkyl; 
qmiiolinyl; indole; |)henyi; phenyl sub^titoted with one, two or three subslituents 
independently selected fmm halo, ammo, nitro, Ci.<jaifcy!, Ci-^alkyioxy, 

hydroxyCi ^alky), tiiflyorDmethyl, trifluoromethyloxy, hydroxyC |.4a!kyloxy, 
C |„4alkylsulfonyl, Ci.4aikyloxyCj „4a^kyloxy, Ci .4a]kyloxycarbcmyi, 
amiiioCi.4alkyloxy, di(C j 4alkyl)aminoC| ^alkyloxy, di(C|.4alk:yl)aimno, 
di(Ci.4alkyl)aminocarfeoiiyl» di(C|^alky])aOTinoC|.4alkyl» 
di(Ci^alkyl)a,mmcCi.4alkylaminoCi4alkyl, 
dlCCi^aJkyl)amko(C|.43lkyl)amino, di(Ci 4alkyl)amino(Ci^al^^^ 
di (C I ^&lkyl)mmmC i .4alkylCC|^alkyl)aiMiM), 
di(Ci.4alkyl)aminoCi.4alkyl(C|^lkyl)amiiioCi.4aJkyl» 
amlnosdfonyIamino(Ci^alkyl)a3Tiino, 
amii30s»Jfonylaiiiino(Ci4aIkyl)aii[iinoC|,4a^M' 
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di(C| ..4alkyl)MTiiBasulfoiiytaiii;o(C \ 4alky) )amino, 
d!(C 1 .4alkyI)arBiriosiiifon>lamiiio(Ci .^alkyOaminoC 1.6^^ cyano, 
piperidinylCi .4alkyloxy , pyrrolMinylCi^alkyloxy, amwosulfooylpiperazinyi, 
amifiosuIfonyipiperazinylC|,4alkyl, dKC|.4alkyl)afiiitiosulfo 
di(Ci,4alkyl)ammosolfb]!iyipipefa2^inylC[^^^^ h:ydroxyCi.4alkylplperazlf^yI, 
hydrosyCi -4alky!pipera2.inylC 1 4aikyi Cj .4alky]oxypipericiiRyl, 
Ci,4alkyloxypipeodiiiylCi,4alfcyk hydr(>xyCi.4alkyloxyC}.4alkylpiperaziiiyi 
hydro?iyC|,4^kyloAyC j 4aikylpiperas!;ii3ylC|,4aikyl , 

(hyd:roxyCi.4alkyl)(Cj.4alky})ami?>o, (hydroxyCi.4alkyn(C).4alkyl)amjr!oCi.4alkyi, 
di(ihydroxyCs.4iilkyl)aiiiffiQ, diChydroxyC |.4alkyl)amtnoCi„4alkyi, furanyl, furanyi 
substituted witfi -CH-CH-CH-CH", p5-iToHdiny1C|.4aIkyl pynroUdinylCi^^alkyloxy, 
morpholmyi, morpho!inylC|.4alkyIoxy, marphalmy]C|.4alk>i, 
morpholinylC|,4alkylaniina, inorpMmylCMalkylaminoCi»4alkyl, ^^^^ 
Ci„4alkylpiperazin>i Ci.4alkyipiperazinyiC|^kyloxy, pipera^sinylCj^aifeyi 
Cj ^alkylpiperasanylCi^alkyl, C !.4aikylptperazinylC^4aikylam 
C|.4alkylpjpera2inylCi,4aikylam«ioCi,^talkyI,tetrahydmpy 
tetraJiydrcipyrjmidinylpipcraziiiylC|.4alkyI, pipfiridmylaiiii«oC|4aIkylamino, 
p|pendinyIamirioC|,4alkylamiooCMsiky{ , 
(C^4a^ky^pipeIidioyl)(hydroxyC^4a!kyl)ami^oC^4a^kylamino, 
(C|4alkylpiperidinyl)(hydroxy€i,4alkyl)aminoCs4alk^^ 

pyri dinylC j ^alkyloxy, hydroxyCi„4alkylaiiiino, hi'dmxyC^ ^alkylamintoCi^alkyl, 

di(C i.4alkyl)aminoCj ^alkylaimno, aminothiadiazolyl^ 

ammosulfony!piper£s;inylCi.4alkyloxy, or thiophenylC j^aikylamino; 
each and can be placed on the nitrngen in repiacjeniettt of the hydrogen; 
aryl m the above ts phenyl or phcn\5 substituted mih one or more sub>stsment>i e:ich 

independently t.eieclt,d trom halo, Ci-ftaiky], Cs^i^dlkyloxy, (nnuoiomethyl, cyano or 

hydroxycadjoRyl. 

[0147] Other embodiments of the compound according to paragraph embodiment [ 0146] 
(hereinafter collectively referred to as embodiment [0147]) are those in which one or more of the 
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following apply (wherein each of R^, R^, R"^ and R^ in this embodimen t paraGraph corresponds to R^^, 
R^^, R^"^, and R^^, respectively, in embodimen t paracraph [0146]): 

n is 0, I or 2; 
tisO, L2or3; 

Qis ^ > \ ,or \ ; 

is hydrogen, Cj^^ixyj ornapmaienyisuiionylpyra/inyl; 
eacli independently represents a hydrogen atoin; 

is hydrogerj, hyckoxy, hydroxyC}-$alkyI orCj«^alkyloxy; 

is hydrogen, Ci^ualkyl, hydroxyCi^alkyl or Ci,^kyloxyC|»6aljfcyI; 

IS a radical selected from {a-l), or <a-20); 
each S is independently 0 or 1; 

each is independently selecied from hydrogen; ihiophenyi; farany]; benzofuraiiyl; 
phenyl; or phenyl aubstituted with one sab^titsents independently selecJed from 
Ci^ealkyl, Ci-galkyloxy, hydroxyCi.4alk:y1, Ci^alkylsulfonyl c«rdi(CMaIkyJ)amino; 
each is mdepcajdently selected fmm hydrogen, 

[0148] Other embodiments of the compound according to paragraph embodiment [0146] 
(hereinafter collectively referred to as embodiment [0148]) are those in which one or more of the 
following apply (wherein each of R^, R^, R'' and R^ in this embodimen t paracraph corresponds to R^^ 
R^^ R^"^, and R^^ respectively, in embodimen t paranraph [0146]): 

nisi or 2: 
tis 0, 1,2 or 3; 

QiS ^ CR CH^ 

, \ ,or \ ; 
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is hydrogen or Ct^alkyl; 
eacft independently represents a hydrogen atom; 
R* is hydrogerf; 

is hydrogert or C^g^kyloxyCi^lkyl; 



h2) i. 



is a radical selected from (a-1) or (a-20); 
eacii s is indepeiideiitly 0 or I ; 

each E*^ is iiidepeBdefitly selected from hydrogen; thiophenyl; fmauyl; benEoforanyl; 
phenyl; or phenyl substituted with one substitoeiits independently selected from 
Cj^^alkyi, Cj-^alkyloxy, hydroxyCi^alkyl ordi(CMalkyl)ami«o. 

[0149] Other embodiments of the compound according to paragraph embodiment [0146] 
(hereinafter collectively referred to as embodiment [0149]) are those in which R^^ is H. 
[0150] Other embodiments of the compound according to paragraph embodiment [0146] 
(hereinafter collectively referred to as embodiment [0150]) are those in which one or more of the 
following apply (wherein each of R^, R^, R^ and R^ in this paragraph embodiment corresponds to R^^, 
R^^, R^^, and R^^, respectively, in paragraph embodiment [0146]): 
tis 0; 

is hydrogen, halo, hydroxy, amino, nitro. Ci-^alkyl, C|.^alkyb?cy, triHuoromethyl 
or di(Ct,galkyl)ainino; 
i is hydrogen, hydroxy, amino, hydroxyCi-galkyi^ Ci^e^lkyl, C^gaikyloxy, 
arylCi^salkyl, aimnocarbonyi, amtiKjCf^galkyl, Ci^gaikylaminoC^ealkyl or 
di(CiK6alkyl)aminoCi,6alkyl; 
is hydmgen 



Is a radical sel^ted fmm (a-3), (a-4), (a~5), (3-6), (a-7), (a»8). (a«9), 
(a40X (a-U), (a42), (a43), (a44X (a~15X (a46), (a-^l?), (a48), (a49), (sl^IO), 
(a-21), (a^22), (a-23), (a"24), (a-25), Ca-28), (a-29), (a-30), 

(a-33), (a-34), (a-35), (a-36), (a-37), (a^38), Ca49), (a^), (a.41), (a-42), (a-44), 
(a-45), (a-46), (a-47), Ca-48) or (a-51); 
each s is independeady 0, i , 2* 3 or 4; 
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is hydrogen; halo; hydrojcy; amino; ni tro; trihaloCi^alkyl; triha!oCj>5aJkyloxy; 
Ci^^alkyl ; C|„$alkyloxy; C i.(i£i^feylc*arbonyl ; C ^ .(jalkyloxycM-bonyl; 
Ci,4alkyisuifonyl; hydroxyC^ealkyl; aryloxy; dH'C|„6a!kyl)amiTio; cyano; 
tliiopbenyl; fyraiiyl; ftiranyl sabststuted with hydtoxyCiHgaikyl; benzofomnyl; 
imidazolyl; oxazolyl; oxazolyl SEbstituted with aryi and C^galkyl; 
Ci^^alkyltriazolyl; tetrazolyl; pynt>MdinyI; pyrroiyl; moipholmyl; 
C|.6aJkylmorpholinyl; pjperazinyl; C^estlkylpiperazinyi; 
hydroxyCi .galkylpiperazit^y! ; C j.sa^^^y^oAYjjiperidiny I, pyrazoly; pyrazolyl 
substituteci wiih one or two subsTituents selected from Ci^^a^^yl or triha]oCi,^ajkyl; 
pyodinyl; pyridinyl sobststeied with Ci^galkyloxy, aryloxy or aryl; pyrimidifiyl; 
quinolinyl; indole; phenyl; or phenyl substitoted with one or two sut>$tit«eiits 
independently selected from halo^ C|.galkyl, Ci,eaikyloxy or trifluoromethyl; 

IS hydrogen; halo; hydroxy; amino; nitro; trihalcCi-saikyl; {-rihaloC|.6alkyJoxy; 
Cj,5alkyi; Cj-^aikyloxy; C^^^lkylcaTborsyl; Ci^^alkyloxycarbonyl; 

Ci^ealkylsulfonyl; hydiiojiyCi,eftlkyl; aryloxy; diCC|,^alkyl)amifio; cyano; pyridinyl; 
plienyl; or pheTiy! substituted with one or two siibstiluents independently selected 
from halo, Ci^eaikyl, C|.^aikyloxy or trifluoromethyL 

[0151] Other embodiments of tlie compound according to ParaGraph embodiment [ 0146] 
(hereinafter collectively referred to as embodiment [0151]) are those in which one or more of the 
following apply (wherein each of R^, R^, R^ and R^ in this paragraph embodiment corresponds to R^^, 
R^^ R^"^, and R^^ respectively, in paragraph embodiment [0146]): 



i is hydrogen, C|.galfcyl, Cs.iocydoalky'i, hydroxyC},gaIkyi, Ci^a]kyioxyCi.6aIkyl 
or di(C^$alkyl)aminoCi^alkyl; 



^ is a radical selected fmm (a-i), (a-2), (a-3), (a'4), (a~5). {a~6), (a 7), (a-B), 
(a»9). (a-10), in-n% (a42), (a-LI), (a44X (s-lS), (a-l^), (a-l?), (a4SX (^-19% 
(a~2C», Ca.21), (a-'22), (a-aS), (^-24% (a»26X (a-27), (a-28), (a-29), 
(a-31), (a»32), (a«33). (a-34), {a-35), ^36). (a-37), (a-38). (a^P). (a-40), 
(a-42) (a-43) or (a44); 
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I) each R* and R' aie indepeiideiitiy selected fmm hydrogea; halo; hydroxy; amino; 
Bitm; trihalcCi^alkyl; trihaloCi^alkyloxy; Ci^ealkyl; Ci^salkyloxy; 
Ci„63lky!oxyCi.6alkyloAy; Cj.galkylcarbonyl; Ci-gaikylsuifonyl; cyanoCi^galkyl; 
hydn5xyCi.6alkyi; bydroxyCs.^Ikyloxy; hydroxyCt-e^kyiamino; 
ajTiinoCi.galkyloxy; di(C|.galkyi|amiTiocarlxmyl; di(hydiraxyCi.65ilkyl)amino; 
ar5iCj-6alkyi}aniiFi{3; diCC|.^alkyl)aminoCi.6alkyloxy; 
di(Ci,galkyl)amiiioCi„6.alkylairimo; arylsuifonyl; arylsulfonykmino; 
aryloxy; aryiCs-ealkeiiediyl; di(C|^ikyl>amino; 

diCCi.6afkyl)aminoCi^alkyJ; di(Ci^aIkyl)aminoCi.6ajkyl(C|.6aikyi)arninoC|^jaJkyl; 

cya«o; thiopheriyt; thiopheiiyl siibsdtuted with 
di(C i .,5alkyi)aimnoCi^aikyl(C |.gaJkyl)aimnoC^ 

Ci-^ailcyipiperaziiiylCt-^alkyi or di{hydfoxyCi,6aJkyl)aminoCi^!kyl; foraayl; 

imidazolyh Cugalfcyifri^^^yl'. tctiazolyl; pyfroltdinyl; piperidinylC^galkyloxy; 
moipholiiiyl; C^6alkylmol^hol^^yl; mofpholiiiylCi.^aikyloxy; 
morphol in yl C i ^al ky I ; C j . galk ylpi pe raz i n y 1 ; C i ^^aJkylpi perazinylCi .galkyloxy; 
Cl.6aIkyipi|)efa^^Ity.lC|.ealkyl; Cj-6alkylpiperazm^^^ 
amiTiosulfonylpipera2iiiylCt.<5atky!oxy; ammosulfonylpiperazin 

ammosuifonylpipamzinylC^6alkyl;diCCj.6a^J^y0sJWt^«*s«^f^>J^yJ^^^ 

di(C|,^alkyl)ammDsulfoiiylp!perazifiylCi,6alkyI; hydroKyC|.6alkylpjpera5Einyl; 

hydroxyC i^fjalkylpiper azinylC I ^alkyl; C| .g^ik^^^ 

C i .^alkyioxypiperidinylC^g^^i^yl; hydroxyC ^#lkyloxyC 1.^^^ 

hydros )C i ,galky loxyC i .galkyi pi per axi ny 1 C i .^alkyl ; 
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(hydrox>C i„^alkyl)(Ci ,6alkyI)ami^o^(hydmxyC^6alkyB 
pyiToUdsfjylC^galkyioxy; pyrazolyl; thiopyrfizolyl; pyra^olyl substituted with two 
sobslttoefils selecled from Ci.galkyt or tjiJiaioCi.a^iJ^iy^< pyridinyj; pyridinyl 
substituted with Cj-^alkyioxy or aryl; pyTamidinyi; qoinoJinyl^ iitidoie; phenyl; phenyl 
substituted witli one, two or thiee substitueuts independently selected from halo, 
mmm, Ct-6«lkyl Cj-galkyloxy, hydrox>Ci,4^Ikyl, tdfluommethyl, 
triffuoromeAylos,y» hydroxjK^j^alkyJoxy, Cx.4aIkyloxyCMalkyloAy, 
aminoC } ,4alkyioxy , di(C j 4alkyl)am]iioC|^alkyloxy . di(C i .4al kyl) amino, 
di(C^4alkyl)aminoCi,4alkyl, di(Ci^a]kyI)ammoCi.4alkyl(Ci^alky])aminoCi.^ 
piperidtBylCj.4a!kylcixy, pyrrolidinylCi.4aikyloxy, aminosulfooylpiperazjoyi, 
arniiiosul f ony Ipi perazi ny iC i .4aikyl , di{C i ,4alky ^ )ami nosu if onyip jperaziRy I, 
di{Ci.4alkyl)amiT!taHiilfonylptperazinylCj.4alkyl, hydroxyC3,4alkylpipem^.inyI» 
hydmxyCi^alkylpiperazmylCMalkyl^Ci^aikyloxyptperidinyi, 
Ci.4alkyIoxypiperidiiiylCMalkyl, hydmxyCi„4alkyIoxyC{4aiky!piper^ 

hydfOxyCMslkyioxyC MalkylpiperazinyJCi „4alkyl, 

(iiydmxyCMaikyJ)(C|.4alkyl)amino, (hydroxyCMalkyiXCMaikyi)aimRoCi^aIkyij 
pyiTolidiioy!Ci.4«ilkyl0xy, mospholinylCj^alkyloxy, morpholitiylCi^alkyi, 
C|.4aikyipiperaziRyI, C|.4aJkylpiperazinylCi.4^ikyioxy, 

Ci^alkylpiperazinylCi^lkyi 
hydroxyCj.4alkykmino, diCliydroxyC|^alkyl)aTmno, 
di (Cj ^alkyl )ami noC i.^bI ky I amino, aminothiadi azolyl, 
affiinosultoylpipeimiiiylCj^alkytoxy, or thiophenylCi^aikylamiiKX 

[0152] Other embodiments of the compound according to paragraph embodiment [ 0146] 
(hereinafter collectively referred to as embodiment [0152]) include those in which the following are 
true (wherein each of R^, R^, R^ and R^ in this paragraph embodiment corresponds to R^^ R^"^, 
and R^^, respectively, in paragraph embodiment [0146]): 
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is hydrogen, C|,g:alkyl, Q.secycloalkyl. hydr0X>C|.6alky}, Ci.galkyloxyC{.galkyi or 

is a radical seiected from (a-l), (a-2), (a-3X (a^5). (a^^), (a^?), (a~8), 
(a~9), (a-lOX (a-11), (a-12X (a»13), (a- 14), (a~15). (a-16), (a-l?), (a48), (a-i9), 
(a-20), (a-21), (a-22), (a-23), (8-24), (a-25). (a~26), (a-27X Ca-28), (a-29). (a^30), 
Ca-3i), Ca-32), (a-33), (a-34), (a-SS). (a-36), (a-37), (a-SS). (a-39), (a.40). (a~4i), 

(a-42) (3-43) or (a44); 
each md arc^ indepcinderitly selected from hydrogen; halo; hydroxy; amino; Bitro; 
trihaloCi-galky); irihabC^js^ilMo-^)'; Cj.galky!; Cj.galkyloxy; 
Ci.fitJkyloKyCi.fialkyioxy; Ci^^alkykarboiiyl; C^galkylstilfofiyl; cyanoCj^^alkyl; 
hydrox yC i .(jaiky 1 ; l!ydroxyC|.^aikyloxy; h y6m%yC i.§allcylamiiio; 

aminoC|.6alkyioxy; di{C|,6sikyl)airan{5cafbonyl; di(hydroxyCi.fjalkyl)amino; 

arylC];.,6aikyl)tmirio; di(C{ .6alkyi)aminoC3 .galkyloxy; 

di (C I .^alkyl)ami noC | ,^,alky 1 aiiii no ; ary] s u I forsy 1 ; aryfeii Hon yl ami no ; 

arylox y ; at-ylCs-galke ned i yl ; d i (C i .gal ky I >smi n o ; 

d]i(Ct.<salkyl)amiiioC|,6alkyl; di(Cj.6dkyl)ammc)Ci4aikyl(C|„^lkyi)aiJiinoCi-^salkyU 
cyano; thiophenyl; thiophetiyl substituted with 

di(Ci.6alkyl)aminoCi.^kyl(Ci,6alkyi)aminoCi.6alky!, di(Ci„6alkyl)aininoC!.6alkyi, 
Ci^alkylpiperazinylCi^eaJkyJ or di(hydmxyCi^lkyl)ammoCj.^lkyl; furanyl; 

imidai2olyl; C^salkyMazoIyl; tetra;^o!yl; pyrmlidmyl; |>i|)eridinylC!|.^ikyIoxy; 

morpiiolieyl; C^fialkylmoipholinyl; iiiojplio!jiiylC|.6alky1oxy ; 
morpiioliriylCi^alkyl; Cj.galkylpiperazinyl; C{,6alkylpiperaziiy!Cf,#lkyloxy; 
C 1 .^alkylpipera^ i nylC j .^alky I ; C i ,^^1 kylpiperazmy 1 sdlbtj yl ; 
ami[nosalfonylpipei^zmyiCi.galkyloxy;aminosuIfo^^ 
aminosiilfoisylpjperaziiiyJCi^alkyl; di(Ci,^aIkyI)aimoosolfon[ylpipera2inyl; 
diCC^e«^Ikyl)aiMBOsylfonylpjperazinylCi,6ai^£yUh^^ 
hydroxyC] .6a!kylptperazinyJCi.6alkyl; Ci^alkyloxypiperidtnyl; 
Ci.6^kyioxy|HpeodiiiylCi.6alky!; hydroxyCi.ealkytoxyCi^kylpiperazinyl; 
hydrox >C { -ij^lkyloxyC I .gdkyipipera'^iuy IC i.6alikyl ; 
(hydmxyC^6alkyl)(C^-6aiky^)^inoUfey^i^^xyCl.eaIkyI)(^ 
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pyrrolidinylCMalkyloxy; pyrazoJyl; thiopyrazoJyl; pyrazolyJ substituted with two 

substituenfs selected from Cj-galkyl or tohaloC^ea^M* pyndinyl; pyridinyl 
substituled with Ci.galkyloxy or aryi; pyrimidinyl; quinolinyl; indole; phenyl; phenyl 
substituted with one, two or ihmc subsiituents independently selected from haio, 
araino, Ci^^alkyl^ Cj.galfcyloxy, hydroxyCi.4alkyl; triOuoromethyl, 
trifiuofometjiybxy , h y drox yC i .4a1 ky lox y , C i .4ai kyloxyC 1 4alky loxy , 
aminoCi^alkyl ox y , di (C i ,4alkyl )aminoC j .4alkyloxy , di (C j ,4alkyl)iimliio, 
diCCj^alkyOaminoCMaikyl, di(CMalkyl)afffinoCi^alky!(CMaikyl)aminoCi^alkyl, 
pipcridin>iC|4a1^^ytoxy, pyrroBdinylCMalkyloxy; aminosylfonylpiperazinyl, 
aminosyloriylpiperazinylCMalkyl > diCC j „4a)kyl)amin0Siilfo«ylpiperaz}ny!, 

di(C|.4alkyi)amiriosalfo«ylpiperaEinyiCi.4alky!, hydroxyCj^alkyipiperazinyJ, 
hydroxyCMalkylpipeminyiCi4alkyl,Ci,4^feyloxypiperidinyl, 
Ci4alkyloxypipendinylCi.4alkyi, hydrQxyCi4alkyiaxyCj,4alkylpiperazinyi 
hydroxyC J ^aikyloxyC i.4alkylpiperazinylC J .4alkyl, 

{hydroxyC|.4alkyl)(Ci,4alkyl)amiiio, (hydroxyC}_4alkyl)(C{.4alkyl)aminoCs4alkyi» 

pyrroljdiiitylC 5.4alkyioxy, morpholinyICi -4alkyloxy. morphoiinylC j .4aikyl» 

C}.4a!kyipiperazinyl> Cj-4alkylpiperazinylC|.4alkyloxy, 

C 1 .4alkyl pipcrazi nylC i ,4aikyl, 

hydroAyC i ^alkylamino, di(hydjroxyC i ,4alkyl)amino» 

di(C{,.4alkyl)ammoC}4alkylainino, amiiiotliiadiazoiyi, 
aminosylfonylp]tperazi!iylCi.4alkyioxy , of ihiopheoylCi .4aIkyiamino. 

[0153] Other embodiments of the compound according to ParaGraph embodiment r0l461 
(hereinafter collectively referred to as embodiment [01531) include those in which the following are 
true (wherein each of R^ R^ R"^ and R^ in this paragraph embodiment corresponds to R^^ R^^ R^"^, 
and R^^ respectively, in paragraph embodiment 101461): 
tis 0; 
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is hydrogen, balo, hydroxy, anano, nitro, Ci-dalkyl, Ci^aikyloxy, trifluotomethyi or 
di(Ct.salkyl)arriino- 
R* is hydrogeri, hydroxy, amino, hydroxjCj^galkyl Ci^galkyl, 
Ci ,6alkyk>xy, aryiCi^ea^kyU aminocarbonyl, aminoCi^galkyl, 
Ci.6alkylaaimoC|.jsalkyi Of (li(Ci^alkyl)aininoC|.6al^^^ 

is hydrogen; 



Is a radical selected from 
Ca-3), {a-4), (a-5), (a-6), (a-7), (a-8), (a-9), (a^lO), (a41), (a^l2), (a-B), Ca44), 
(a-l5K (a-l6X (a-H), Ca48), (a-49), (a-20), (a-21), (a-22}, (a^23X (B'241 (a-25), 
(a- 26), (a^28), (a^29), (a-SO), (a--31), (a-32), (a-33), (a-34). (a-35X (a-36), (a-37). 
(a-38), (a-39), (a-41)» (a-42). (a-44), {a-45), (a-46), (a-47), (u-AB) or (a-51); 
each s is independently 0, 1, 2. 3 or 4; 

E*" is hydrogen; halo; hydroxy; amino; nitro; tdbaloCj.^alkyl; tnlm}oCi.^lkylo3ty; 
Cj-^alkyl; Cj-6aikyioKy; C^galkyicarksnyl; Ci.ftalkylosycafbonyl; 
Ci-galkylsaJfonyl; hydroxyC^i.^alkyl; aryloxy; di(Ci,6alkyl)ami«o; cyano; thlophenyl; 
fura«yi; fyranyl sobstkuted with hydroxyCj.6^i^kyl; bcozofuraByl; imidazolyl; 
oxazolyl; oxazolyJ substituted with aryl and Ci.^alkyl; 
Ci.jsalkyitdazolyl; tetraxolyl; pyiroMdinyi; pyrrolyl; moipholinyl; 
Ci.6alkylmorph0linyli piperazinyl; Ci^alkyipipera^inyl; 
hydroxyCi-saikylpiperszinyl; Ci-^ialkyioxypiperidmyl; pyrazoly; pyraxolyl 
substituted with one or two substituents selected fwm Ci,6alkyl or trihaloCi.6atkyl; 
pyridlnyl; pyridinyi substituted with C}.63»lkyloxy, arylosy or aryl; pyriimdinyl; 
quinoiiiiyi; indole; phenyl; or phetiiyl subsUtoted with one or two substituents 
independently selected from halo, Cj-galkyl, C|,galkyloxy or tafluoromethyi; and 

is hydrogen; halo; hydroxy; amino; nitro; trihaloC^^alkyt; trihaIoCi.«a!kyioxy; 
Ci.i>a!kyl; Cj-galkyloxy; Ci-galkylcarbottyl; Ci.6alkyloxycarbony]; Cj.galkylsulfonyl; 

hydroxyCKsalkyl; aryloxy; di(Ci.^alkyl)amino; cyano; pyridinyi; phenyl; or phenyl 

sohstituted with one or two substituents intdependendy selected from halo, Cj^alkyl, 
C i ^alkyioxy or trifluoromethyl 
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[0154] Other embodiments of the compound according to paragraph embodiment [0146] 
(hereinafter collectively referred to as embodiment [0154]) include those in which the following are 

true (wherein each of R"^ and R^ in this embodimen t paragraph corresponds to R^^, R^^, R^^, 
and R^^ respectively, in embodimen t paragraph [0146]): 

CR CH^ 

—CT" ' \ ,or \ ; 

n is 0, 1 or 2; i is 0, 1 , 2 or 3; Q is ^ , 

is hydmgen, Cj^alkyl or eaphtalenylsulfoiiylpyrazinyl; each independetitly 

i-epjiesents a hydrogen atom; R'" is Itydrogen, hydroxy, hydroxyCi^^'^ilky] or 
C|.galltyloxy; is hydTOgen, C^g^^kyl, hydroxyCi.galkyi or Ci.eal^iylo^yCj.salkyl; 

^^■^ jg a radical selected from (a-?) or (a-20); each s is ji^dependeniiy 0 or 
1; each is mdependently selected from hydrogen; thjopheoyi; furaByh 
foetjzofiirajity}; phenyl; or phenyl substituted with one substityenls independently 
selected from Ci^alkyi, Cj-^^lkyloxy, hydfoxyCi.4alkyi, C{^alkylsdfbnyl 
diC€],4alkyl)aimao and each is independendy selected from hydrogen. 
[0155] Other embodiments of the compound according to paragraph embodiment 10146] 
(hereinafter collectivelv referred to as embodiment [0155]) include those in which the following are 
true (wherein each of R^ R^, R"^ and R^ in this embodimen t paragraph corresponds to R^^ R^^ R^"^, 

and R^^, respectively, in embodimen tp aragraph [0146]): — cr'^ ch'^ 

\ ,or \ ; 

nis I or2; tIsO, l,2or3; Q is , 

R^ is hydmgen or Ci^aikylj each R"^ independently represents a Jiydrogen atom; R"^ is 

hydrogen; is hydrogen or Ci.^kyloxyCi.6alkyl; ig a radical selected 

from (a-1) or (a-lO); each s is independently 0 or 1; and each R* is independetttly 
selected from hydrogen; thiophenyl; furanyl; beazofiiranyl; phenyl; or phenyi 
substttuted with one substituents independently selected fxcm Ci.c,a!kyl, Cj.galkyloxy, 
hydfCsxyC|«4alkyl or di(CMalkyl)amino. 

[0156] Particular embodiments of the compound according to paragraph embodiment [0136] 
(hereinafter collectivelv referred to as embodiment [0156]) include the following 
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OH 
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O-O 









in which the terminal hydroxamic acid moiety (-C(O)-NH-OH) is replaced with 
C V— N-C-- 
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wherein o, R\ R^, R^, and R^ are as defined in accordance with embodimen t paragraph [0046], and 
preferabl y embodiments [0048] and [0049]. 

[0157] In the compounds of paragraph embodiments [0146] - [0156], R\ R^ R^ and R"^ are 
preferably as defined in paragraphs embodiments [0048] and [0049]. In other embodiments of the 
compounds of paragraphs embodiments [0146] - [0156], R\ R^, R^ and R"^ are all H. Such 
embodiments are hereinafter collectively referred to as embodiment [0157]. 
[0158] In another embodiment, the invention comprises compounds of the following structural 
formula (9) (hereinafter embodiment [0158]) : 

O R'' 

(9) 

or a pharmaceutically acceptable salt thereof, wherein 
o is -NH2 or -OH; 

R^ is H or as defined in embodiment paragraph [0046]: 

R^, R^ and R* are as defined in embodiment paragraph [0046]: 

n Is 0, 1, 2 or 3 and wben u. m 0 thm & direct bond is ioieBded; 



Qismtmgeuor ^ , ^'^x , or 



X is mtrogeii or 



, Y is riitrogeji: m ; 

. Z iS mtsogen or ^ ; 
R is selected from the group consisting of hydrogen, halogen, -NH2, nitro, hydroxy, aryl, heterocyclyl, 
Cs-Cs-cycloalkyl, heteroaryl, Ci-Cy-akyl, haloalkyi, Ci-Cy-alkenyl, Ci-Cralkynyl, Ci-Cy-acyl, C1-C7- 
alkyl-aryloxy, Ci-Cy-alkyl-arylsulfanyl, Ci-C7-alkyl-arylsulfinyl, Ci-C7-alkyl-arylsulfonyl, Ci-Cy-alkyl- 
arylaminosulfonyl, Ci-Cy-alkyl-arylamine, Ci-Cy-alkynyl-CCO-amine, Ci-Cralkenyl-C(0)-amine, C1-C7- 
alkynyl-R^, Ci-Cralkenyl-R^ wherein R^ is hydrogen , hydroxy, amino, Ci-Cy-alkyl or Ci-C7-alkoxy; 
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R^^ is hydrogen. Mo, liydtoxy, amino, m&ro, Cj-ealkyl, Ci^gaJkyioxy, Iriflijommethyi, 
diCCi.salkyl)aminQ, hydroKyami«o or naphtdenylsata:^^ 

is hydrogen, hydroxy, amino, hydroxyCi^galkyl C|.gal.kyi, Cj.^ikyIo3:y, 
arylCj-#lfcy.l aininocaiijonyl, hydroxycailsoiiyl, aminoCj^^alky'i, 

Ci^gaikyioxycarbOByl, C3..6SiIkylaitimDCi.6alky! or ai(Ci^k5sl)aBsiiK)Ci.^alfc^ 
wta Z is &qml to mtmgem, ttea-L- is a ctoct band; 
wbeu 2 is eqwal to "^^^ , then -L- Is -NH- or fee Mvaient radical 

R^^ is hyckogen, Ci-galkyl. Cj-iocycloalkyl^ hytoxyCi^^kyl, Cj^Js^loxyCi^alkyl, 

d^(C|.gaIkyI)aminoCi«gai;kyl or aryi; 



" — 



is a mdkal selected fix>m 

/^% ph, 

N 




Cs4) M (a-3) (a4) 




/K^ 

6 ^ 



(a»10) (a-U) C^'^^) 
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whe ^ » each s js ndep^ ■idtnt!\ (J, L 3, 4 o 5, 

tathR 1 dR^'are t d^ptndently 'jdected fi( m bydw?crt, h.\io hvdro y. amno iltro; 

I, si'LNwk-'alk^' a low, Ci tf^I A o'*%'r .lUk \ C ,tk^]c.jboi>U 
L iiboh^l C|(,U\\Kitf 1^1 k .i ( [ ilk h tiKixvt «6-alk>l, 

h^J I ^jt't ftdf livdu^^ i^^jlks till n 1 u snx 1 II sioxv, 

tiitri.falVu rocaiKmi dnhd alk^l} mnn , (an Ht-j ^alkj^ajmno; 

ur>l4.ny; ijryloxyCj.^alk)!; ctr)'lC2„t>alkeBcchyl; <,ii^Ct.5aikyi)amino; 

dKCj,6^^^K-}l,'aRLra>C"j.6:i!kyl; duCf. ^a]kyl)^ujno(Ct^lky^)amiilo; 

di(Ci^aikyi)animo(Ci.6alkyi)amtiioC|^lkyl; 

di(Ci^ailcyl)amiiioCi^dkyl(Ci^al]£yI)arm]no; 

dl(CMalkyl)aininoCj.sdkyl(Ci^aIkyl)a^^ 

aiiHiiosiiIfonylainitto(Ci.5alkyI)aEDino; 

aminosi#onyla3BJno(C^6aikyl)mjinoCi.4SJ^^^ 

di(Ci^alkyl)amiiiosElfonyl^iio{Ci.6alkyl)am 

£yCCt,^kyI)ammosElftmylainm cyano; dbiopheayl; 

thiopheoyl substituted \^ith di(Ci.6alkyI)a.minoC;i ^ailcylCCj ^alkyl)aminoCj,^kyl, 
dl(Ct.ealkyl)mmiJc>Ci.5a]kyl C|„6a1kylpipera^ii^^ 
hydmyCi^aOcylpipefaainylCi^gaikyl, 
bydrDxyC|.6ail^05tyCi^kyii3ipera2anyIC 

C^6aIkyloxyf ipeddmyl, Ci^alkyioxyppendinylC^ea^l, mctrpfoolmylCi^allcyl, 
h>*ox>Ci.#ilk>acCMa%l)ammQC|,6alkyl, or di(hyc3b^QxyC:i^a%l)a333iiicCt,6alM 

fmmyl; furmyl mbstimmd with hyfexyCj.ealJryl; IjeiizofuoRyl; imidazoJyl; 

Qxmxiyi; oxmolyi substituted with mji aiid C|.galky3; Ci^lgrfltdazoiyl; tetozolyl; 
pyrrolidioyi; pyimiyi; pipeodiKiylCM^kyloxy; morpboiinyJ; Ci^sattylmoiphoimyl; 

naorplKjliaylCi-§alkyl0xy; 

mQrphoiiBylCi..gaIky!ammoCi...,6alkyl;^ 
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naplitaieijylsalfoiiyjpiperaziny]. ; BaphtalMiyisulf o«yipj|>eridinyl; naphlakfiylmlfon) 
Ci.4a!kyipipeiminyJC|,.6aiky]; C|^aIiyIpiperaziiiyiCi-#lltyIamino^ 
C^#lkylplper^zmylCJ,ssikyimlM^^^ Ci.^alkylpipemMnyJsalfoayl; 
amitiostilfonylpiperimBylCi^alicy^ 

di(Cx^aflcyl}^nosoIlmylp!perazln5d^ 

hydmxyC}.galkylpi>enizmyiCi^alky1:Cr4iim^ 

C|.^Mkyloxypi)eridmylC|„^alkyi;piperid^^ 

pipeddinyiammoCi.salkyIaimnoCi,,6alkyi; 

(C|,^alkyl|fi|)aridinyi)(hydim.yCi.6^^ 

(Ci^lkylpipeddmylKliydrraLyCi^a^ 

liyclfoxyCi^alkyioxyCi„^ikylpiperam>^; 

(liydmxyCi4alkya)(Ci^aiky!)amiiio;(by*DxyCi-#lkyI) 
h^j£yCi.6alltylaiiiiiK>Ci.6allcyl; di(hyteyCi.$aJkyJ)ar»:lRoC § .^alkyl; 
pym)Mdii3y!Ci,6aIky!; pFrolidiiiyiCj.galkyloxy; pymolyl; thiopyrazolyl; pyfa^olyl 
siibstitoteii with f\vo substiments selected from C^gidkyJ or tiihaloCi^aa-^i; 
pyridinyj; pyridinyl substituted wi& Ci-galkyloxy, aryloxy or aiyl; pytimiciiByl; 
tetehydxopydmidiRylpiperasdiiylj 

t|i3iBolliiyl; indolyl; phmyl; phenyl siibstliitled with one, two or tee mbstimeBts 
.m&|)aideiitly selected fi-om lialo, ainino, mtm, Ci.galkyl, Ci„galkyloxy, 
hytocyCi^aJkyi, tdflaorismethyi, toffiMjroimthytey, liycteyCx^alkyioxy, 
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arm.noC^4alk}4ox>^ da(C i.4alkyi)ammoCM^^^^^ 

di(C { «4alkyl) tiniHOc arbofiyl , d^C| ,4aikyJ)amiiK>C ^4§^lkyls 

«M(Ci,4atkyl)aniiBo{Ci,4aiky0aflnaiiK>,^^ 

<M(Cj^3lk5'i)aniln6Cj,4dkjJCCj4alkyl)afl^ 

di(Ci.4alkyl)amimoC^4alkyl(Ci4dkyi)aMiJoCi4^^ 

amliiasu!fDBylaminoCC|^a!kyl)aminoCi-4alk^^^^^ 

dii<Ci.4aikyl)mninosdfony!aiinno(Cj^dkyl)am^ cyano, 
|MpeddirtylCi4dkyloxy,pyrmMdinyC|^a^^^ 
armiiositlfoijylpiperasjinylCi^alk^^ 
di(Ci.4alkyI)ammosulfoaylpipem2imyICi.4d^ 
hyckoxyCi^atkiylpiprazinylCi^^Qlkyl, Cwaikylosypiperidmyi, 
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liydroxyC i,4alky!oxyC|„4alkj'ipiperM«yiCi^al^^ 

(liyclroxyC|.4a!kyi)(C|.4aIkyl):ammo, (hsdtoxvCi ■,all)l)(ri.-iaik>rtam ;inr^,4filk>i, 
di(liydttmyC|,4alkyi)aii:imo, dl(hyd.roxyr) 4dlV\l)atninoC|^.i1k>l, fuon>L turLmv! 
mbstitmed with "<:HM3-I~C0t=CH-, p>rTolulin\iri 4alkyl i ytu 1iUii?yiCi.4alkyloxy, 
morpl3(>linji, mo!pholkiy:lCi.4allcyloxy, morpho^^^^^^^ 

Ci4allcylpipera^myi Cj,4allcylpjperaKtBylC4,4alkyloxy/pipera2!mylCi4aIityl, 
C|,4aikylpipera2iQylCMaikyl, Cj^tlkylpipisraxmylCj^alkylaniino, 

Ci4alky!pipera^?i«ylC I ^aliilammoC j^gaiky!, t^^^^ 

ttohydropyd:mddmylpiperazi.BylCi4alkyl, pipfiridiiiykrdnoCi4^)^aJ»mo, 

pipeiidmyiandB€C^4alky!jmiooCi.4aII:Yl 

(Cj4aJlky{pi|jsndmyl){bydmxyC34alkyl)aiTu 

(C|„4.alkylpiperidinyl)(hydroxyCi4aikyl)ai3sinoCi4al^ 

pyridlnylC i ^aikylos y, 

liydrasyCi.4aikylami«o, hydroxyCj ,4alkykminoC|,4alky!, 
di(Ci4alk>4)amiBoC M^yi^i^^dBO, iHSun^^^ 
arniuoswlfanyipipera^iayJCj^aikyJoxy, or thiophenylCMalkylamioo; 
each mid cm he placed on the niteogeji in i-epiacement of the hydtxjgen; 

aryl in the above- is pheeyX, or phenyl substimted with one or more substltaents mch 
mdependently selected from halo, Ci.salkyl, Ci^salfcyloxy, tdflaoromethyi, cyaoo or 
hydroxycarlxmyL 

[0159] Other embodiments of the compound according to paragraph embodiment fOl 58] 
(hereinafter collectively referred to as embodiment [0159]) are those in which one or more of the 
following apply (wherein each of R^, R^, and R"^ in this embodimen t paracraph corresponds to R^^ R^^ 
and R^\ respectively, in paragraph embodiment [01581): 
nkU ^ 
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i R is hvdrogeii qt tiitro: 
R"* IS hydrogen; 

whc Z jijual to . 'hcii ~L- is the bivalent radiciil -Cj^alkanediylNH-; 

m liydroge^,. C|..^;a.ikYl or aryl: 

m 

cacii s IS indcpei dcnti) l\ I <ir 2. 

each is mdcpcndciitiy selected trcm hydrogen: halo; td!mloCi,^alk)?I; 



-CH^ 



[0160] Other embodiments of the compound according to embodimen t paracraph [0158] 
(hereinafter collectively referred to as embodiment [0160]) are those in which one or more of the 
following apply (wherein each of R^, R^, and R^ in this embodimen t paracraph corresponds to R^^, R^^, 
and R^"^, respectively, in embodimen t paranraph [0158]): 

nlB I; 

Q m ^ ; , \ , oi 
X is uitrogen; 
Y is nitrogen; 

R^' Is liydf ogeni 
i is tiydrogeii; 

i wta Z is equal to ' , then -1^ is bl\*alsnt radical "C|.5alkaiiedlyJNH-; 
h liydrogen, Ci.£^feyl or myk 

is themdkal (a-l); 

i each s is ijidepeBdeMly 0 or i; 

eacfe Is imdepetidently selected fxom hydmgm or f>heByL 

[0161] Other embodiments of the compound according to embodimen t paracraph [01 58] 
(hereinafter collectivelv referred to as embodiment [0161]) a re those in which one or more of the 
following apply (wherein each of R^, R^, and R^ in this embodimen t paracraph corresponds to R^^, R^^, 
and R^^, respectively, in embodimen tp aracraph [0158]): 
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ZisN; 

or diM" }..{va!kyl JatB.ai,o: 
i K^' IS }!V{iiO|.;ea hychnxy, s^^iviio, h^dimyCi^dkyl, Ci,(5ulkyl, Cj-balLyJoxy, 
^yiCi.(,aJi>l .mitnooarfK>n>i, amitKCi.galkyJ, Ci.6aJk3*'Jamin<^Ci.6alkyJ or 

i R* m hydrogen; 



is a mdkal selected fmm (a-!), Ca«3), (a-4}, (a~5), (a-6), (a-?), (a-8), (a-9), 
(a~I.OX (a-nX (a-B), (a-M), (a-i?), (a-lS), (a-B), (a-20X 

{a-.2iX (a-22X (a«23), (a-24), (iv25X (a-26X (a-28X (a-29X (a~30X (a-3IX Ca-32X 
(a~35), (a-36), (a~38), (a»39), (a~40), (a'41), (a"42), (a-44), 
{a~4aX M6X Ca^7), or (a-51): 
I each s is indepeitdentiy 0, 1, 2, 3 or 4; 

i,K:^is hydnogiKa; hal.o; hydroxy; mmm; nisio; tnhaloC^^^JIcyl; mh^oC|.6^lljylQ?cy; 
Ci-eiifeyl; C^gdkyksy;C^salfeykaitfonyl; Cj.6ai:kyioxycart>on:yi; 

thiophenyi; furanyl; fbrany! substituted with hydroxyCt^alkyl; benzofuraoyi; 
imidaaiolyl; oxazolyi; oxazoiyi sdibstittited with mjl mid Ci.galky!; 
Ci^gMkylltiMDlyl; tetrazolyl; pyiMidtnyi; pyrroiyi; moiphoMiiyl; 
Ci^^alkyimorptioiinyi; pipacazinyl; Ci^aEtyipipomiiiyi; 

hydroxyC3_6alkyipiiperaziiiyl; Ci-^aikyMypipeddinyl; pyra^iolyl; pyrazolyl 
sttbstituted with oae or two stibstituents setoed frmn Ci,^Ayl or tnhaloC|,gaIkyl; 
pyiidinyl; pyridinyl substituted with Ci^gaJkyloxy, aryloxy or aryl; pyrimidiRyl; 
qoiBOlieyl; mdole; phenyl; or phenyl siibslitoted with one or two safostitoenfe 
indepeRdeBtly selected from halo, Ci^aUteyl, C|,.:6a!kyl(>;xy or triflooromfithyl; 

is hydrogen; halo; hydroxy; amino; aitro; trihaloCj.galkyi; trihaioCi^^alkyloxy; 
C!.^lky!; CLfislkjioxy; Cj^salkylcarbonyl; Ci^ealkyMycarbonyl; 
Cj^aikyiMfonyl; feydroxyCi^galkyl; aryioiy; diCC|^alkyl)armati; cyano; pyxidiiiyl; 
plieriyi; or pheayi sabstitoted with one or two substitBeuts iedqjendejitly sdected 
froiuMo, Ci_^alicyX Ci^aJkylo^Ly ortriflaQromethyl. 




10/574,088 

Substitute specification (marked up) 



129 



[0162] Other embodiments of the compound according to embodimen t paragraph [01 58] 
(hereinafter collectively referred to as embodiment [0162]) include the following (wherein each of R^, 

and R"^ in this embodimen t paragraph corresponds to R^^, R^^, and R^^, respectively, in 
embodiment paragraph [0158]): 
ZisN; 

R'^ is hydrogen, haio^ hydroxy, ammo, uito, C3.:6allcyi, Ci^alkyloxy, trifiaommethyl. or 
di(Ci-6aIl£y])mmso; 

i&hydteDgea, hytoxy, ammo, hy<iroxyCj.6aikyl, C|.§aiicyl, Ci„6alkyJoxy. 
aaylCi-^aJkyl, amiBocarbonyU auiiiToCi-gaikyl^ Ci.^alkylaminoCi.^kyI or 



^ is a radical Belsc-b&d fyom (a»l), (a4}, (a~5), (a~7), (a~S), {^9% 
(a»10), (a-i2), (a-lS), (a-14), (a45X (a-16), (a-17). (a-lS), (a-19), 
(a-2.t), (a-22), Ca~23), (a~24), (a-25), (a~26), (a-aS), (a-29), (a~30), Ca~31), (a~32), 
(a>33), (a-34), (a-35), (a-36), (a-37), (a-38X (a-39), (a-40), Ca-4i), (a-42), (a-44), 
(a-45), Ca-46), (a^7), (a~48) or (a-51); 
each s is indepeondetitly 0, 1, 2, 3 or 4; 

is hydrogen: halo; hydroxy; ammo; mtio; trihaloCi,6aIk>1; trihaloCj /jallvyloxy; 
Ci.ftalkyl; Ci.^alkytoxy; Ci^aJkykartxjnyh Ci.<:>al]<ylox>caitonyl; 
Ci^galkylsoifcmyl; hydrox>C|.(:.alkYl; aiylnxy; di(C!.6ailAl)£tmiBo; c>ano; 
tliiopht^ny!, turanyl, I'unniyl yulKtRurL-iUviih bvdr«)s>Ci.6aBiy^. benzofuranyl; 
ii«idazo!y!: oxa^oiyl: oxaiioljl substilukxi with aryl and Cj (jalkyJ; 
Cj.fj^ilkyitxiazolyi; teti'azolyJ; pyrrolidtayl; p}Trol;i 1; mornhoiinyl; 
(::i,6aIkyimoiphoiiiiyl;pipeminyl; C^6<^lkyIpipera^h^yl; 
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sobstltiated with me or two substituents mUcted tcom Ci^galkyl or tiihaloCi^alfcyl; 
pyridinyl; pyrkimi! substitutsd with Ci^alkyloj^y, aryloxy or ai yl; pydmidiByl; 
qmnolinyl; indole; pbenyi; or phenyl safcsJitutsd wittoi OEe ortwo substitueiits 
iEdepeiideiitly selected fiom halo, Ci-galkyl, Ci,#Jkyloxy or tofliicromethyi; aiid 
is hy&ogen; hala; hydm^sy; amino; mtro; fcrihaioCi^ikylj trihaioC^gaikyloxy; 
Ci.#lkyl; Cj^galkyloxy; Cj^lfeylcarboirstyi; Ci,galkyloxycarbonyl; 
Ci^alkylsulfonyi; hydroxyCi^alkyl; aryloxy; di(C],6alkyi)aiJiino; c>^ro; pyridinyl; 
phenyl ; or phenyl substituted with on® or two substoats mdependentl y selected 
from halo, Ci-galkyl, C^galkyloxy or trifluoromethyl. 

[0163] Other embodiments of the compound according to embodiment paragraph [01 58] 
(hereinafter collectively referred to as embodiment [0163]) include the following (wherein each of R^, 
R^ and in this embodimen tp aracraph corresponds to R^^, R^^, and R^"^, respectively, in 
embodimen tp aracraph [0158]): 

nisi; Qk™^; _cr^ _ch^ 

\ , or \ ; 

is hydrogen or uitro; 

hydrogeo; when Z Is equal to ^ , tto ^L- is &e bivalent radical 

"Cj.,6alkaaediyiNH-; R*^ m ijydmges, d.^alkyi ot myl; ® h a radical 
selecte4 fmm (a-l) or (a-21); each s is independefltiy 0, 1 or 2; and each R^^ is 
iTj%iendeKtly selected from hydfogeji; halo^ tribaloCj^^aJJkyJ; tdhaJoCi^fiallsylo^y; 
CMalkylj Ci.gdkyloxy^ 
C}„5al]cylcajrbDiiyl; aryloxy; cyano or pteyl, 

[0164] Other embodiments of the compound according to embodimen t paranraph [0158] 
(hereinafter collectively referred to as embodiment [0164]) include the following (wherein each of R^, 
R^, and R"^ in this embodimen tp aracraph corresponds to R^^, R^^, and R^"^, respectively, in 
embodiment paragraph [0158]): 

^ M X is mtrogea; Y is nitrogen; 
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Qis 



k hydix»geo; is hydrogen; when Z is equal to 



~L- is tiie Mvaknt radical -Ci^galtaediylMI-; R** is hydrogen, Ci^kyl or ai-yl; 

^ tte radical each s is indepeadeatly 0 or I4 and each R^- is 
indepeiideotly selected from hydroiejs or pheft^l. 

[0165] Particular embodiments of the compound according to embodimen t paragraph [0158] 
(hereinafter collectively referred to as embodiment [0165]) include the following 




0™j#|: V^' >^H 
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(TO 











a" 





in which the terminal hydroxamic acid moiety (-C(O)-NH-OH) is replaced with 
H 




wherein o, R\ R^ and R"^ are as defined in accordance with embodiment paracraph [0046], and 
preferabl y embodiments [0048] and [0049]. 

[0166] In the compounds of embodiments paragraphs [0158] - [0165], R\ R^ R^ and R"^ are 
preferably as defined in embodiments paracraphs [0048] and [0049]. In other embodiments of the 

compounds of embodiments paragraphs [0158] - [0165], R\ R^ R^ and R^ are all H. Such 
embodiments are hereinafter collectivelv referred to as embodiment [0166]. 
[0167] In another embodiment, the invention comprises compounds of the following structural 
formula (10) (hereinafter embodiment [0167]) : 



R12 



r3^|=/ H /;KN-(CH2)t^ N— L— (V) 

R'b ^ Z-(CH2), (10) 

or a pharmaceutically acceptable salt thereof, wherein 
<D is -NH2 or -OH; 

R^ is H or as defined in embodimen t paraoraph [0046]; 

R^, R^, and R^ are as defined in embodimen t paracraph [0046]; 
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n m 0, 1 , 2. or 3 ai)d when n is 0 then a dl^ct bond js interided; 



m is 0, 1, 2 or 3 and when m i% 0 then a direct hon4 m mmkd; 



t h 0 Of ! md when t is 0 then a direct bood m iBteiided; 



Q is nitrogen or 



\ ,or 



CH. 



X is nkrogea or 



Y is nitrogen oi 




R is selected from the group consisting of hydrogen, halogen, -NH2, nitro, hydroxy, aryl, heterocyclyl, 
CrCs-cycloalkyI, heteroaryl, Ci-C7-akyl, haloalkyi, Ci-C7-alkenyl, Ci-C7-alkynyl, Ci-C7-acyl, C1-C7- 
alkyl-aryloxy, Ci-C7-alkyl-arylsulfanyl, Ci-C7-alkyl-arylsulfinyl, Ci-C7-alkyl-arylsulfonyl, Ci-C7-alkyl- 
arylaminosulfonyl, Ci-Cy-alkyl-arylamine, Ci-C7-alkynyl-C(0)-amine, Ci-C7-alkenyl-C(0)-amine, C1-C7- 
alkynyl-R^ Ci-Cy-alkenyl-R^ wherein R^ is hydrogen , hydroxy, amino, Ci-Cy-alkyI or Ci-C7-alkoxy; 
R^^ is hydrogen, hydix>xy, amino, .hydroxyCj.^allyl, Cj^^alkyl, C}.#lkyloxy, 
ar>'lCs-6alkyi, aminocarbonyl, hydroxycarbonyl, aminoCj^galkyl, 
aminoc^jrboaylCMalkyl, hydimyc£rtK>nylC|.6aikyi hydrnxyaminocarbonyl, 
C|.,gaJkyloxycarbonyl, Ci-eaJkylaminoCi^alkyi or di(Ci-fialkyl)aminoCi^lkyl; 

-L- is a hiYalent radical selected from Cj^galkafiediyU carbonyl, sulfonyl, or 
Ci„6alkaiiedtyl substituted with phenyl; 




is a radical selected, from 
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. V'' 

O 








Ca-7) 
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H 



<ft-45> 





CO 



whereiti: each s is mdependently 0, 1, 2, 3, 4 or 5; 

each R- atid are :mdepeodently selected from hyd:nDgeii; halo; hydroxy; amino; nitro; 
tniia1o:C{,6aiky!; trihaloCi.fiaikyioxy; Cj.,gBlkyI; Ci-^'^ikyl sufostityted with aryl and 
Ca-iocycloalkyl; Ci^gaJkyloxy; Ci^alkyloxyCj^salkyioxy; Ci-galkylcaitoayl; 
Ci^alkyloxycarbonyl; Ci^^alkylsalfonyt; cyanoCj-gaikyl; hydroxyCj.galkyl: 
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hytlroKyC 5 ,ga{ ky loxy ; droxyC j ^^alkyi ami no ; ami mC i ,^al kyloxy; 
di(C i-6aikyt)aminocarbotiyl ; di(hydfoxyC f.galkyl)amiTio; (aryl)(Ci„5alkyl)amino; 
di(Ci,{iill£yl}amin0Ci,.galkyloxy; dKCi.6alkyI)amjnoCi.6a1kyiaifiino; 
di{C|.6allyl}aiHinoCi.^alkylarainoC3.gaiky]; arylsuifonyl; iryisulfonykmino; 
arylo3£y; afyloxyCj«§alfcyl; arylC^^alkenediyl; di(C|4alkyi)amino; 
clKC^6^ilkyi)amiT^oCi .^alkyl; diCCi^alky])amJno(Ci^aikyl}affii«o; 

di(Ci^aSkyl)iamiio(Cj^di£yl)amMoCi^alk^^ 
di (C i .<salkyl)aimnoC |„6^y 1(C i.^kyl >amiTio; 
di(C|^aikyl)aimnoC|^dkyl(Ci^dky})aminoCi.galkyl; 
ammoiulfonylamirio<C|.fjalkyI)amiiio; 

aminosulfoiTylamifto(C| .,6alkYl)amii>oC^^a]^ ; 
di (C 1 .lydtl kyDaminosul fon yl amino(C j .^alky l)affiino; 

di(C j ,f,alkyl)aiiiiTJos«lfonylaminoCCi^aikyl)amiRoCj.5a ; eyano; ihjophcnyl; 
thiophenyl substituted with di(C|^lkyl)aiiiiiioCi .6alkylCCi,6alkyl)amiiioCi.5alkyl, 
di(Ci.aa1kyl)amiooCi,§alkyI»C|.galkylpiperaziBylC 
liydmxyCi.6alkylpipeiii2inylCi.6alkyl» 
hydroxyCi-galkyloxyCi .^a^kylpiperazioylC i^gaikyl, 
di(Ci„^alkyl)arninc*siilfonylpj|>erazkiylCi .galkyi , 

C 1 .eilkyloxypi pendiiiy! , C s .e^kylox ypiperi din ylC i .^alkyJ , morphol i ny\C j ^e^a! ky I , 
hydroxyCi,^a1kyl(C{.ealkyl)ajwi:noCt.6'^^^yl. dj(hydraxyCt.$a!kyl)amiBoC|.galkyl; 
fumoyi; faranyl siib&litwted with hydroxyCj-^alkyl; benzofuranyl; imidazolyl; 
OJita^oIyl; oxa^olyl 3«bstiiuted wife aryl and Cj.galkyI; Cj^^alkyitnazoly!; tetra^-DlyJ; 
pytTOlMinyl; pyirolyl; piperidinylCj^kyloxy; moiplioliiiyl; Ci-^alkylmofplioiitiyl; 
morpholinylCi ^aJkyloxy ; 
ffiOrpholinylCj.6alkyl; morpholiiiylC|,6alky!amino; 
morphoiinylCi,gaIkyl3mj«oCj.6alkyl; pjpera/iayl, C|,,f,aikylpipeFazmyi; 

C^6a^kylp]{pera?iIlylCi^1kyloxy;pipera^iny^Cl^Ikyl; 

naphtaleoylsulfotiylpipemzinyl; naphtaieaylsulfonyipipeodinyl; naphtaknylsulfonyl; 
d .^^kylpiperazitiylCi-galkyl; Ci-galkylpiperaztnylCi ^alkylamtiio; 
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C I ^alkyipiperio^inylC i.6aJkylairilaoCi.^kyl; Ci,6^^ 

amitiosulfiEmylpiperazii ny IC j .^alkyloxy; ajmjnosul tony Ip Iperazi nyi ; 

aminosulitmy I pi peo2inylC i .^alky I ; di (C 5 k yl)amt nosu I fmyl pi peraz:! nyl ; 

di(C^.5alkyl)ami«ostllfOI^ylp^pem^i^^ylC^^^^ hy^iroxyCi,#ll;ylp!.jjera2myi; 

hydroxyC yifjpsraiiiiyiC J .galkyl ; C ^galk^^^ 

C i-galkyloxypspeodinylCi^alkyl; piperidinylaminoCi ^ealkylamino; 

piperidtnylammoC|,^ikylaininoCi ,6a]kyl ; 

(C t^galkylpiperidi oyl)(liydmKyCj,6aikyl)aimnoCi»6SlkylamTO 

(C|.§alkyIpip©ridfnyl)(liydroxyC|,#lkyl)aminoCi4^^ 

litydroxyCj .^alkyloxyCi^^lkylpipcrazinyl ; 

|jydroxyCi.j)alkyfoxyCi.6.alkylpipcrazinylC |.5a]ky1; 

Chyd:roxyC:s.6»'^yO(Cr4alkyl)amirjo; ChydmxyCj,#IkyO(Cv4ialkyl)aminoCi.galkyl; 
hydfoxyCi.^alkyIaminoCi.6alkyI; di(hydrox\C|.#lkyl)aBiinoC|,6.aIky 

pyrraiidirtyiCi-salkyl; pyrroiidifiyiC^salkyloxy; p^Tazolyl; thiopyra^olyl; pyrazolyl 
substituted wiili two sabstituents selected from C|H6^kyl or irihaloC i^^gaikyl; 
pyridmyl; pyridi«yl substitiited with Ci^kyioxy, aryloxy or aryl; p^midmyl; 
tetrahydmpyrimidinylpiperaEmyi;tetraJiydi«pyiin^ 

qiiinolinyl; ittdolyl; phenyl; phenyl substituted with oiie, two or three substitiients 
mdependenrty selected firom halo, amino, tiitro. Ci^aikyl, Ci,6a!kyloxy, 

hydroxyCmalkyl, totluoromeiliyl, triflaoromethyloxy, hydroxy Ci,4a]kylaxy, 
C i.4aiky!suIfoByl, Ci.4tlkyloxyC t^alky^OKy, C\ ^alkylaxyci^rbonyi, 
aminoCi4idkybxy,di(C^4alkyi)aminoC|.4al^ d!(C {4alkyl)amiao, 
di(Ci,4alkyl)am.iBocaiboRylf di(C}.4alkyl)aimnoCi^alkyl, 
dlCCj-ialkyOamiiioCi^alkylaminoCi^aikyl, 

dj(C|.4alkyl)amiiio{Ci^aIkyl)amino, di{Ci.4alkyl)aii!iiiio(Ci^alkyl)an«noCi.4ajkyl, 

diCC|,4alkyl)amiiicC|-4aIkyl(Ci4aikyl)amino, 

dlCCi.4tlkyl)asIMaoC^4aikyl(Ci^a^kyi)alm^oCl^ 

jirMnog«lfonyIammDCCi.4aikyl)am!iio, 

aBinosalfoiiyIamifi:o(Cj,4alkyl)eiiirioC|-4*dkyl, 

di(Ci,4aik>4)amiBosdfony]miiiJO<Ci-4aikyl)amino, 
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piperidifiylCi.4alkyIoxy, pyrroltdinyiCj^alkyloxy, aminosulfonylpiiMrazkiyl. 

amiii0sii!f0Tiylpiperaj:iitylCMalkyl, di(C^4alkyi)am^^osu!foBy1pipe^a^m 

di(Ci.4^lkyi)aminosuifonyJf>iper:a2mylC^4alkyl, hy<lfoxyC{.4aikylpipera2iiiyl, 

li ydrox}C i ,4all:ylpiperjmny IC i,4alky i , C i .4ai kyloxypijieri din y 1 , 

Ci.4alkyloxypipejidjnylCi,4aifcyl, hydroxyCi,4alkylox)Ci^aikylptpe:radByl, 

hydrox yC 1 ,4alkyIoxyCi .4aIkylpipera2;iTiylC i4al}c yk 

ChytoKyCi.4alkyl)CC|4adkyi)aimTiO,(hydroxyCi^alkyi)C^ 

di(hydroxyCi^alkyl)amiiiiO, di<hydxoxyCi^alkyl)amiiioCMalkyl, furanyk fumnyl 

sabstitoted with -CH-CH-CH^CII-, pyrrQlidinyiCi^alkyL pyrmlidmylCt.4aikyloxy, 

morpholmyl, mofpfeolinylCMalkyloxy, moipholmylCi,4alkyl, 

marpiiol myJC i ^aJkylamino, morpliolinylCi ^alky I ami noC { .4alkyi , pi pmsi o yl , 

Ci-4a!kyfpipera;£iiiyl,Ci^ii1kylpipeminylCi,4aifey^^^^ 

Cj.4alkyipiperazmylC|4alkyl, Ci-4alkylpipera2:ifiylCMalkylami«o, 

C i4alkylpiperaziirylC j .4alkylam.inoC |.ga!kyl, tetrahydropyrfmidinyJpipera^ilnyl, 

tetrahydropyrimidinylpi|>e!minylCi.4aJkyl,pip«ri 

piperidinylamiTioCj4alkylaiii«oCi.4alkyl, 

(C t^alkylpiperidi nyl)(h ydm;tyC s -0lky{)aiM« 

(C j .4aiky i pi f>eri di n y i)(hydroxy Cj .43lky l)ami noC 1 4^1 kyl aminoC i .4alkyl, 

p)Tidi ny IC t-4al kyl ox y, 

hydroxyC { ^aiky i rnnmo, h ydroxyC i.4alkylamiii0C i ,4^^ ky^ . 
di(CMalkyi)aminoC Malkylatiiino, aminothiiKiiazolyl, 
aminosulfonylpiperaziiiylCMtlkylo 
each and can foe placed on the nitrogen in replacemeM of the hydrogen ; 

aiyi in the above is pheixyl, or phmyl sabstiliited with one or more sobstiruents each 
ifidependentiy selected from halo, Ci^alkyl, Ct^alkyloxy, trifluoromediyl, cyano of 
hydit)xycsa1jonyL 

[0168] Other embodiments of the compound according to embodimen t paragraph [0167] 
(hereinafter collectively referred to as embodiment [0168]) are those in which one or more of the 
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following apply (wherein each of R^, R^, and R* in this embodimen t paragraph corresponds to R^^, R^^, 
and R^^ respectively, in embodimen tp aracraph [0167]): 

fs is 0, 1. or 2; 

m is 0» i or 2; y, 

Qis~*^ — CR^ CH . 

, \ , or \ , 

X is nitrogen; 
R'^ is hydrogen; 

"L" is a bivalent radical selected from carfeouyl, siilfonyl, or Ci^kanediyi 

sahstituted with f^enyi; 

® is a radical selected from (a-1 ), Ca-20) or (a-43); 
eacli s is indepei!dbTitly 0 or I; 

each is intlependently selected from hydrogen or phenyl 

[0169] Other embodiments of the compound according to embodiment paragraph [0167] 

(hereinafter collectively referred to as embodiment [0169]) are those in which one or more of the 

following apply (wherein each of R^, R^, and R'' in this embodimen t paracraph corresponds to R^^ R^^ 

and R^\ respectively, in embodimen t paracraph [0167]): 

HisO, ! or2; 

m \% 1 or 2; „ / / 

Q.-*^ -V; 

X is niirogen; 

~L" is a bivalent radical selecmd from carbonyl or suJfosyi; 



Q) , 



% a radical selected from (a~l) or (a-20); 
I each s is indepaodenlly 0 or 1; 

i each is i{idepeiidently selected from hydnogeii or aryL 

[0170] Other embodiments of the compound according to embodimen t paracraph [0167] 

(hereinafter collectively referred to as embodiment [0170]) are those in which one or more of the 
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following apply (wherein each of R^, R^, and R* in this embodimen t paragraph corresponds to R^^, R^^, 
and R^^ respectively, in embodimen tp aragraph [0167]): 

tisO; 

i$ hydrogen, hydroxy, mmm, hydtmyCj^galkyl Ct.#ikyl C^eallcyloxy, 
arylCi^kyl, aminocarbonyl, aminoCugalkyl, Ci^alfcylaiminoC^^lkyl or 
di(C i„6alkyl)a.mifJ0Ci,^8lkyl; 

-L- h a bivalent radical selected from Cj^^alkanediyl, carbotsyl or sulfoiiyl; 



^ is a radical selected from (a-l)* <a-3), (a^), Ca-5), (a''6), (a-?), (a-S), (a-9). 
{»AQ% (a-il), (a-12). (a-13), (a-14X (a^lS), (a-16}, (a-i?), (a-iS), (a~19), (a»20), 
Ca»21), (a^22), (a-23), (a-24), (a-25), (a-26), (a-2S), (a-29), {a*3i), (a-32X 
Ca-33), iU'M), (a~3S), (a-38), (a-39),. (a-40)» (a~41.), (a~42), (a-44,), 

{.a45), (a~46), (a-48) or (a-5i); 

each s is mctependently 0, I, 2, 3 or 4; 

is hydrogen; halo; hydroxy; amino; nkm; trihaloCt^aikyl; trshaloCj,gaikylaxy; 
Ci^galkyl; C^salkyloxy; Ci^lkylcartjonyl; C^eatkyloxycarbonyl; 
Ci-galkylsttlfooyl; hydfOxyCj,galkyl; aryloxy; di(Ci^alkyl)amino; cyarto; 
tihiophenyi; faranyl; fumiiyl substituted with hydroxyCi,6alkyl; benzofyranyl; 
imtclazoiyl; oxazoiyk oxazolyl siibstituied with aryl and Cx.6^^kyl; 
Cj^oalkyltriazolyi; tetrazolyl, pvrrolidinyl; pyrrolyl; morpholmyl; 

C I „6alky imorphol i nyl ; piperaz i n yl; C ^ .galkylpiperazmyl ; 
hyciroxyCi.fealkylpiperazinyl; Cj .6£i!kylox>'pi|>efidiny1; pyxazoly; pyraiiolyl 
sabstituteti witii one or two substitaents selected fmm Ci.gaikyI or {ritialoCi.^alkyl; 
pyridinyl; pyridinyi substituted with Ci^alkyloxy, arybxy or aryl; pyi^jnidinyl; 
quinolinyl; indole; phenyi; ot phenyl substituied with one or two siibstityents 
mdependently selected from haJo, C],galkyl, C|,^kyloxy or iriflnoromethy!; 
R^is hydrDgeti; halo; hydroxy; amino; iiitro; trihai0Cj.ga!lfyl; lrihaJoCi„^lcyio?iy; 
Ci„6alkyl; Ci„6^^kyJoxy; Cs^ealkylcarbonyl; Ci,^alkyloxycarbonyl; 
Ci.galkylsylfotiyl; hydmjs.yC}.ea^kyl; aryloxy; diCCi.<>alkyl)amir»o; €ya«<>; pyridi^ 
phenyl; or phenyl substituted with om or two sobstkueiits independently selected 
fwm halo, Cusalkyl, Cr^alkyloxy or trifluoromethyL 
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[0171] Other embodiments of the compound according to embodimen t paragraph [0167] 
(hereinafter collectively referred to as embodiment [0171]) include the following (wherein each of R^, 

and R"^ in this embodimen t paragraph corresponds to R^^, R^^, and R^^, respectively, in 
embodiment paragraph [0167]): 
tis 0; 

is hydrogen, hydmxy, amino, hydroxyCi-ealkyl, Ci^alkyl, Ci^alkyloxy, 
arylCi.6^kyl, amisiocarbonyl, amiKioCj^alkyl, Ci.5alkylaniiRoC|.gaIkyl or 
di(C| .saikyOamttioCi^kyl; 
-L~ is a hiv£ml radical selected from C^salkauediyl, carboiryi or sulfoiiyl; 



W is a radical selected from (a-l), (a~4), (a-5), Ca»6X (a-7), (a-S), 
(a-iO), (a^II), (a-l2). (a~l3). (a-14). {a45X (a-16), (a-l7X (a-i9), (1-20), 
(a^2l), Ca--22), (a.23X (a-24). Ca-25X (a-26), (a~28), (a"29X (a-30), (a-3IX (a~32). 
(a^33), (a^34), (a^35), (a"36), (a-37), (a-SS), (a^9), (a4l), (a-42), Ca-44), 
(a~45), (ii-46X {a^47), (a^B) m (a-Sl): 
s isO, I, 2, 3 or 4; 

is hydrogen; halo; hydroxy; aniiiio, nitro; inhafoCt^^^lkyl; {rihaloCi^^a^^^yioxy; 
Ci,(5alkyl; Ci-galkyloxy; Ci.^alkylcarbonyl; C|_6aTkylDxycarb«nyl; 
Ci-^alkylsulfortyl; hydroxyCi-^aJkyi; aryloxy; di(C|„§alky])amiT)o; eyano; 
thiophenyl; fiiranyl; furanyl substititied with hydroxyCi.^aikyi; beraofuranyl; 
imidazolyl; oxa?,olyl; oxazolyl siifesdtuted with aryl and Ci^kyl; 
Ci^gaikyltiiazolyl; tetmolyl; pyrrolidinyJ; pyrrolyl; morpholiny!; 
Ci..6alkylmorphoJmyl; pipeminyi; Ci^^alkylpiperazinyl; 
hydmxyCi.6alkyl|Jiperazinyl; C^galkyloxypiperidinyl; pyrazoly; pyrazolyl 
sabstityled with one or two substituents selected from Ci.^lky] or tiihaloCugalkyl; 
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pyridinyl; pyridmyl substituted with Cj^alkyloxy, arylojty or aryl; pytimidinyl; 
quijiolisiyl; indole; phenyl; or phenyl substituted with one or two substltuents 

indepeodenlly selected from halo, Cj^galkylj Cj.^ialkyloxy or trifiooromethyl; and 
R^is hydrogen; halo; hydroxy; amino; nitro; tnhaloCj.tvalkyl; liihaioCi.galkylosy; 
C I .gal k yl ; C j „^alkyl oxy ; C j „§alk vlcarboiiy 1 ; C j ,)salkyloxycarl50!i yl ; 
Ci.^jtylsyifofiyl; liydroxyCi.^alkyl; aryloxy; di(C^6alkyl)^ji*^; cy&m; pyridlnyl; 
phenyl; or phenyi substituted with one or two substituents independently sdectesd 
from hab, Ci.plkyi» C^galkyioxy or trifliioromethyl. 

[0172] Other embodiments of the compound according to embodimen t paragraph [0167] 

(hereinafter collectively referred to as embodiment [0172]) include the following (wherein each of R^, 
R^ and R"^ in this embodimen tp aragraph corresponds to R^^, R^^, and R^"^, respectively, in 
embodimen tp aragraph [0167]): 

CR CH . 

nisO, 1 or2;mis0, l,or2;Qis ^ ,or \ 'X is nitrogen 



>h ^ is 



salfonyl, or Ci^aJkanediyl subsdtutieci with phenyl; is a radical selected 

from (a 1), (a-20) or s is 0 or 1; and each is independently selected from 
hydrogen or phenyl 

[0173] Other embodiments of the compound according to embodiment paragraph [0167] 
(hereinafter collectivelv referred to as embodiment [0173]) include the following (wherein each of R^ 
R^, and R^ in this embodimen tp aragraph corresponds to R^^, R^^, and R^^, respectively, in 
embodimen t paragraph [0167]): 

— CR^ CH^ . 

nisO, 1 or2;mis0, l,or2;Qis ^ ,or ^ ' X is nitrogen 

is hydrogen; ~L» is a bivalent: iBdicai selected from carbonyl or 

x^uifonyl; is a radical selected from (a-1) or (a-20); each s is independently D 

or i; md each is independently selected from hydfogeii or aryl 
[0174] Particular embodiments of the compound according to embodimen t paragraph [0167] 
(hereinafter collectivelv referred to as embodiment [0174]) include the following 
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ft 

O 

'■rVl ' 



in which the terminal hydroxamic acid moiety (-C(O)-NH-OH) is replaced with 




wherein o, R\ R^ and R"^ are as defined in accordance with embodimen t paracraph [0046], and 
preferably [0048] and [0049]. 

[0175] In the compounds of embodiments paragraphs [0167]- [0174], R\ R^, and R^ are 
preferably as defined in embodiments paracraphs [0048] and [0049]. In other embodiments of the 
compounds of embodiments p aragraphs [0167]- [0174], R\ R^, R^, and R"^ are all H. Such 
embodiments are hereinafter collectivelv referred to as embodiment [01751. 
[0176] In another embodiment, the invention comprises compounds of the following structural 
formula (11) (hereinafter embodiment [0176]) : 
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rS^-^z^ H ^^/;KNO^-p(CH2)-L— (a) 

(11) 

or a pharmaceutically acceptable salt thereof, wherein 
o is -NH2 or -OH; 

is H or as defined in embodimen t paragraph [0046]; 

R^ and R"^ are as defined In embodimen t paragraph [0046]; 

t is 0, 1. , 2, 3 OF 4 mi4 when t is 0 thm a direct bond m iiteiided; 

Q IS mtrogea at: ^ , \ , or ; 

X is Eitrogea Of ^ i 
Y is mtrogea or ; 

R Is selected from the group consisting of hydrogen, halogen, -NH2, nitro, hydroxy, aryl, heterocyclyl, 
Cs-Cs-cycloalkyI, heteroaryl, Ci-Cy-akyI, haloalkyi, Ci-Cy-alkenyl, Ci-Cy-alkynyl, Ci-C7-acyl, C1-C7- 
alkyl-aryloxy, Ci-C7-alkyl-arylsulfanyl, Ci-C7-alkyl-arylsulfinyl, Ci-Cy-alkyl-arylsulfonyl, Ci-Cy-alkyl- 
arylaminosulfonyl, Ci-C7-alkyl-arylamine, Ci-C7-alkynyl-C(0)-amine, Ci-C7-alkenyl-C(0)-amine, C1-C7- 
alkynyl-R^, Ci-C7-alkenyl-R^ wherein R^ is hydrogen , hydroxy, amino, Ci-C7-alkyl or Ci-C7-alkoxy; 
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ig hydrogen, hydmxj, amino, hydrnxyC^galkyi, Cj^kyl, Ci„^alkyloxy, 
aryIC|.6^W- amifiocarfoOKyl,. hydxcj^sycaitayl, atmnoCi^gaikyl, 
MmEi0carbojjy!Ci^al.kyl, hy<!roxycarboiiylCi,6aIkyi hydroxyainmocarboiiyl. 



-L- Is a hMmt radical selected from "]SiR'C(0)-, -m'SCb- or -NR^CHa- 
wherdn is hydrogen, Cj^alkyl Cs-iscyciaalkyl hydroxyCi^alM, 
Ci.6SlkyloiyCi=^alkyl or di(C|.6aJkyl.)amiBoCi^sIkyl; 




(3,6) M) 
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trihaloCi^^alkyi; frihaioCi.eallc>'tey; Ci^alkyl; Ci^eatlvyl substimted with aiyi md 
C3„iocyc1oa]fcyl; Ci^alkyloxy; Ci..6alkj4oxyC|.68lkyio:iiy; Ci^galkylcarbonyl; 
Ci..6alfcyloxyc3ifeonyl: Ci^galkyisalfoEyl; cyanoCt^alkyU hydroKyC^sallsyl; 
hydroxyCi^alfcylosy; hydroxyC^^a]kylaTmno; 

di{C^6alkyi)aJT^ilTOCj,.gaIky!oK:y; diCC^galk^ 
di (C i.^alkyl}ammoC ^^alky laminoC i „#^^ 

aryioxy; aiy!os:yC{.galkyi; arylCa-s^alkenedlyl; di(Ci„6amyi)arDiuo; 
diCCi.#ikyl)aralnoCi^a&yl; di(Ci.6alkyl)araiiio(Cj.eaiWanHiK?; 
di(Ci,^saifcyl)ammo(C 1 .6al]syi)aBiiitoCi.ga1k^ 
di{Ci.#]kyi)arMnoCi..6alfcyl(€i.galkyi)aim 
di(Cx-galkyl)aminoCi^alkyl(Ct,«a!ityl)ammoC^6da^ 
amioa^ulfof5yianiiiK3(C|„6<ilky!)amin 
aminosulf oayl ami m>(C i .(jalkyl)anii aoC { .galJcyl ; 
di(C i,5aikyl)aminosulf o«yl anii m{C i _^a]:kyl)amkio- 

di(C{..6alkyl)iMmnoKsijlfonyiam!.no cymmi tliiophmyl; 

thiopheayi substituted with di(Ci_6alkyl)airiinoCi.t>aIkyi(C|.$alkyl)ai»m^ 
<fi(Ci^aIkyl)ammoCi^ilkyl, Ci.6alkylpi.pe.fa2mylCi.6aikyl» 
:hydroAyCi_6aIkylpipera2:iriylC i.tjalkyl 
tiydroxyCj .^alkylox yC t .^ajkylpiperaziHylC j .ealkyl 
c1t(C|.salkyl)aniino;SijllmylpiperadftylC^ 

Ci_<ialkyloxypipeftdinyl,Ci-6:a1k>ioxypiped^^ (Myl 

hydroxyC|^alkyKCi.6alkyl>miin0Ci:.6a!kyl, or di(hvdio\y(;i.„alky])aT linoCi ^alkyl; 

furan^fl; futanyl substituted with hydrox)C{.#lkyi; bc«7x>ruranyl; iiTsidc^zolyl; 

mm^^ oxazolyl substituted mth aryl aad C^galkyl; Cj.6a!kyUria/ol>i; letrazolyl; 

pyssolidkyi; pyTrolyl; piperidmylCi.^alkyJoxy; morpMnyi; Ct.t,alkyimotpholinyl; 

morpholmyiCi-galkyloxy; 

TBorpholmylCi„gaIk'yl;marphoMny!Ci.#lkylamm^ 

mc(rpliolmylCi.6alkyiammt>Ci.6alk^ Ci.6a]kylpipera2jay!; 

Ci.63lkylpip«^ad»yiC|.6alkyloxy;pipm2!nylCi^ky^ 

Baphta!.e«ylsultbByIpspe^my!;naphtal^^^^^ 

Ci,6sl^^ylpiperaEiRyiCi.6alkyI; Ci.683kylpipejrmBylCi.6alkylaM(ano; 

Ci.galky]pipera2iaylCi,6^ylaHiinoC 

ami»osiiifoKy1piperazinyiCi.6aikyloxyjamiR(mIft^^^ 

aminosBlfottylpipeiazmylCi^aiky!; di(C|.galkyi)amkmulfbByipipej^nyi 
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cli(Ci^alkyl)ammos«ifonylpiperg2;isylCiHsaJk^^^ 
bydrox5Ci„g:dkylppeirai?iBy!Ci^alkyl; Cj.galkyloxj'pipejddinyl; 

tCf jlk>1 ^tiK-ndsnjl Kl>^dtoxv€i (»aJUnajtimoCt^alMaminoCi.6alkyj; 
li-sdio> C 1 filblox'-f Ipipt.*- I'nl 

•> C ) ^Uk iowi i 1 ll{ ipffXt -xR 1 rf^TiKvi; 

!Mdto\j( K^iUDK s all >i)miino, ihv 1 A t ; \k\\\<( Mrs^'^n.alkvl, 
hsdiox f I iJksi^mfDOt f likvl dnh\ ! » i, UmHi^ | jik^ 

^ub!>Utukd wiih uvo ^ubsiiUknEs elt-ckd Ux^m T ( KyJ oi tnhalol 'i ,,alUL 
pvndmsi pvndinUui *uuti.dwuhr ^alkviox^ aryloxy oraryl; pjninidmyl, 
T/Lit ilnuu piK udiin J, !■<. m 1 tc ah\dR pv-nimdmyipiperazinylCi^jalkyi; 
qui!K» E ni ntJk ic, phenvi phea\l iubbUiittcd Mate one, two orliiree substituenm 
mdi.oentei tls selected from halo, anufto mtro, Ci^fialkyl, Ci^ikyioxy, 
hydrcx^-Cf 4alkvl, tnfi«orometh>l^ tafluoiomcUiylox> hydroxyCi^&yloxy, 
C'j 4dlkylsuJtonyi, Cj 45lkyloxyCMalkyloxy, Ci^alkylax^'carbonyl, 
aimuoCualkjIoxy. diCCi.4aikyi)aimnaCi.4aIkyloxy, di(Ci^alkyI)amitto, 
di(Ci^alkyi)aimncK:arboR\l di(Ci„4aIkyl>ammoC|.4;^kyl, 
di(CMa!kyl>aiTiinc!Ci^alkylamjnoCi,4aikyl 

di(Cj^aIkyl)antiiio{Ci4aIkyl)ann»o, d3(C^4atkyl)amino(CMalkyl)amiiioC3.4alkyiv 

di(CMalkvI)mniB0CMal^KCMalkyl)a3tmTSO, 

diCCj 4alkyl>timfior^^alkyllCi 4alkyl):m«norM3l1«^yi 

amffiosuli:ony{.ammo(C|^alkvl)aniino, 

di(Cj jalkyhamjuo^uliOxii.diiiaiy^Ci 44lk\lkTono 

dJi^Ci j,al3»,/l)ajranoMjlt >n inmos^Ci 4vjU\lm ] ^ j kU ^ 

pi|t.id3usli 1 {<.dUV->x\ pvrrohdm^lCi ^aP xlu\)' anno u)ki Ipperazinyl, 

aramc-uUotnipjper* m^K 4Jt]k\l <inC ^ ^AK^ 1 i n suit m\Ipjpeia 'inyl, 

tint I 4 lU lirtmiTK uJfon\lpf[u. t 't tvK j ^\k^] >i ^ t 1 dkylpiperiizmyl, 

livdK»\i 4tjk\lpjpa i, uuSCmaK i ^ill 3t u -^tperidinyi 

C 4alkvlo>\pipf ndm>}Cj 4^11* vl h dro^\{ , 4alk\loK>C} 4alkv!piper22inyl, 

ludfo \* tins\k'>k\'l i^*ik\{pijicia7jnyir{ 4aik\i, 

tfndio^ ^ t <aikvi n Ci 4alk>l)aEitmQ, (nvdro\yCi^aIkylXC^4aIkyi)aniinoCMalkyi, 
d)i h diow Ct 4.i]l \ l).ummo. di(h>diO\yri 4alkyl)ammoCMdkyl, ftiraiiyl, fuianyl 
itubswrnted mih -jC'R-CH-CHsCH-, pyrroJidinylCi 4alkyl, pyiT0lidmyiCi„4alfcyioxy, 
morpbohml morpholmvlCj 4aIk%H>v>,moiphohflylC} ^alk^i 
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Ci.4aikylpiperazfflyi C|.4:alkylppeiazii[jyiCi.4alkyloxy, pipet'adijylCi^alkyl, 
Ci.4aikylpipera2;ffiylCi4alfcyi,C|.4alkyipipe 

pipeiidinylaimjioCi^alkylmiiRoCi^alkyl, 
CCl4a!kylp^^eri^I^yl)ChydroxyC^4aIk7l)a^^ 
(Ci^aikylpipeddiiiyDCIiydroxyCi^alkyOamiTO 
pyridiixylCi,4aikyloxy, 

bydroxyC ^.4alkyla1miBo, hydrox yC i „4alkylaimooC i ^alkyl , 

di(CMdkyl)aimnoCj^kyljmo, mnijiiolteadliaa^Qlyl, 

MmnosdfonyipiperaziiiylCMalkyloxy, or Mo|)henyiCi.4alkylaimao; 
eacli R^^ and caii be placed on tlie iiitrogen. in replaceiimt of the hydrogm; 
aryl in the above is phenyl, 01: pheoyi substittrted with am or more subsfcitoejits mdi 

Hidepeadently sekcM Jroia halo, Ci.salkyl, C|.fialkyloxy, tciftaometiiyi, cyaoo or 

hydimycarbouyl 

[0177] Other embodiments of the compound according to embodimen t paragraph [01 76] 
(hereinafter collectively referred to as embodiment [0177]) are those in which one or more of the 
following apply (wherein each of R^, R^, and R'' in this embodimen t paragraph corresponds to R^^ R^^ 
and R^\ respectively, in embodimen tp aragraph [0176]): 
t k 0 or 1; ^ / 



Qis^^ , \ ,or 



X is nitrogen ;. 



Ks a vakiil i adk a] scit cie^^ from -MlC(OV or -NliSOa-; 



each s is iBdepeBd©Etly U or i: 

eacli is independently selected from 1 ydrogen |)he^ yl. 
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[0178] Other embodiments of the compound according to embodimen t paragraph [01 76] 
(hereinafter collectively referred to as embodiment [0178]) are those in which one or more of the 
following apply (wherein each of R^ R^ and R"^ in this embodimen t paracraph corresponds to R^^, R^^, 
and R^^ respectively, in embodimen tp aragraph [0176]): 



Y :is nitrogen; 
Ri2 is H; 

-L- is a bivalent radical selected fmm -nUCiOy or -NHSOr; 



is a radical selecled fmm (:a»l) or (a-20); 
each B is imiependeBtly 0 or I; 

each is Independently selected fmm hydrogen or phenyl 
[0179] Other embodiments of the compound according to embodiment paragraph [01 76] 
(hereinafter collectively referred to as embodiment [0179]) are those in which one or more of the 
following apply (wherein each of R^, R^, and R^ in this embodimen t paracraph corresponds to R^^, R^^, 
and R^\ respectively, in embodimen t paranraph [0176]): 



R'' is hytegm, hydroxy, amiRo, tjydmxyCii^kyl, C|,(jalkyi Ci^aJkyloxy, 

arylCi-salkyi amiiiocatboisyl, miilrioC^ea&ylCt„galkykniiii.oCi4ai.ky^ or 
aiCCi,^alJc>'l)amiiioCi,.^alkyl; 

^^L- is a bivaknl mdical selected from -'NBCiOy or -NHSOs-; 




tisO; 
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m amdical selected ftom (a-1), (a~3), (a-4), (a-5), (a-6), (a-7), (a-S), {a-9), 
(a-i 1), (t-12), (a43), ^4), (a~15), (a-17). (a48), (a^l9), (a-20), 
■(a-21), (a-22), (a~24), (a~25), (a~26), {a^8), <a-29), (a-3D}, (s~31), (a"32), 

(a-33), Ca-34), (a-35), (a~36), (a-37), (a-39), (a-40), (3:41), (a-42), (a-44), 

(a45), (a'47), (ar48) otCs^SI); 
each s is mdepeodeotly 0, 1, 2, 3 or 4; 

is hydrogen; halo; tiydroxy; mmm; nifm; adhstlaCi^alkyl; trihaloCj-^tlkyloxy; 
Ci^^alky!* Cj^^alkyloxy; Ci.salkylcafbonyl; Ci^^alkyloxycarboflyl; 
C|-e^lkyisulft)iiyl; hydroxyCj.fiaJkyl; aryloxy; (li(Ci.:6alkyl)atniiiQ; cyarto; 
tbioptoyi; furanyi; furany! stibstitated with hydroxyC^^^aOcyl; beiissoiiratiyl; 
imidteolyl; oxazolyl; oxazolyl substituted mth ary! md Ci^^alkyl; 
Cj^aikyMazolyl; tetrassolyl; pyrrolidinyi; pyrrolyl; moq>holmyi; 
Ci^alkylmarpholinyljpperazinyl; 
C|.#lkyiplpei'£miiyl; hydroxyCi-galkylpiperaziiiyi; 
C|.ealky1ox5^HpeiMiit34; pyfa?.oly; pyr8?.olyl siibstitoted m'ith one or two 
sobsdtoents selected frooi C^isalkyl or ti:iliaioC|«<^)ll:yl; pyridinyl; pyddinyl 
giibstimted with Cj„$al:kyloxy, aryloxy or atyl; pyriroidmyi; qukolmyl; indole; 
plieoyl; oi piieoyi sybsti tmed with oue or two safeattttiettts mdapeadantly seiected 
fmm haiOj C|.gaikyl, Ci^alkyloxy or trifiuoromethyl; 

is hy<tmgen; halo; hydroxy; Bimm; nltro; trihaloC^galkyl; ttihaloCi^galfcyloxy; 
C|,6alk)4; Ci.galkyioxy; Ci.galkylcarbonyl; C|,^a!lcyloxycairbonyl; 
Ci^^alkylsulfoiiyl; hydrox^Ci^ilcyl; aryloxy; di(Ci.,salk>'l)amino; cyana; pyiidiayl; 
pheriyi; or phenyl substitiited witli one or two substitueiils independently selected 
from Iiaio, C|.6alk3?J, Cj.galkyloxy or trifiaoKiim^yl. 

[0180] Other embodiments of the compound according to embodimen t paracraph [01 76] 
(hereinafter collectively referred to as embodiment [0180]) are those in which one or more of the 
following apply (wherein each of R^, R^, and R^ in this embodimen t paracraph corresponds to R^^, R^^, 
and R^\ respectively, in embodimen t paracraph [0176]): 
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R-" aad R"* die each indepeade.itly .sekLted fiom hydiogeii* hydrojiy, 
hydimjCi-fiaikyi, ammoCs^^alkyl or ^umuoaryl; 

is a radical sdecTcdfrom (a-I), (jsl-2X (a-3), (a 4). (^a-S), ui-7), {a~8), 
!a~10X «a-n\ (a~12K Ui-13>. ia-l5\ M6\ (d~17K (a-iS), M9h 

ii^2i}) U'2l),id'22] (d-?3),(a-24K(a"25>.(a-2fo).U~27), (a~2H), 
(a^3i), (;v32). fa 34), (a-35X Ca~36), (a-37), (a-3S), <a-39), (a-4D)» la-4i), 

each and are iRdepeiidently selected from hydmgen; halo; liydmty; aoEooj 
nitm; tnhaloCi„§alkyl; tnhaloCi^alkyloxyf Cj^aJkyJ; C^galkyloxy; 
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Cf,gaIkylox)Ci.6alkyloxy; C^galkylcaibouyl; Ci^galkyisulfoiiyl; cyanoCi^sJkyl; 
hydimyC^galky!; hydrox>Ci-6atkyloxy; hydroxyC^6dkylmm 

arylCi.#lkyI)amincncU(Ci.6dkyl)ainmoCi.eaIky1oxy; 
di(Ci4alfc>'l3ammoCi„fialkylamino; arylsulfonyi; air>4suIfoaylaTiiiijo; aiyloxy; 
aryiC2„5alkenediyU dt(Ci .6aIkyi}amino; 
(fi{C^6alkyi)amlnoC|^lk.yi;di(Ct^alkyl)ainuioCi.6ali^ 

cyano; tMophesiyS.; tlilophenyl substituted mth 
t!i(C^.$ajkyi)amioQCi_:6aikyl(C}..6aE^^^ 

Ci^kyIptpetrm»ylCi^alk5d( or di(hydfOxyCi.^yl)amtnoCi^alfcyI; foianyl; 

ifMdazolyi; Cvealkyitdaxolyl; tetrazolyi; pjitolidmyi; piperi;dl3ii.ylCj„ejalkyIoxy; 
ffiorpMmyi ; C {.fialkyimorpholinyl; morpholmylCi .gslkyloxy; 
mofphoKnylCi.«alky!; Ci.galkylplp^inyl; Ci.ga1ky1pipera2t«ylCi,gaIi^oxy; 
C:iv#lkylplpefaziiiylCi..gai:kYl ; C j.galkylpiperazjn ylsulfonyi ; 
amiEOSulfouy1pi|:>erazinylCi..<^;ilkyloxy; aiTiinosulfonyipiperaziny}; 
amirioMlfonylpiperazmyiCMslkyJ;d{(Ci,6S^HO'1^ 

di (Ci.§s!kyl)aniioosulfo!i:yl pi peraziiiylCi .galkyl ; hydroxyC j ^alkylpiperazinyl; 
hydrox>C}.t-,aiky!pipemzinyICi.galky]; C{..galkyloxypiperidinyi; 
Ci,6^ifkyloxypiparidinylCj,,6alkvl: hydmxyC)..5}ilky^oxyC^6alky{pipemz^nyl; 
^lydlmy€^.6a!kylox yC!: j .(sa! k y) pipera^in y IC } .gaikyl ; 

(hydiox>Ci.6a1ky1KC|.6alkyI)amino; (hycfroxyCi.0i'fcyl)(Ci-6a1ky]>»jamt£!|-6alkyl; 
pytmiidinylCt-^alkyloxy; pyrazoiyh thlopyrazolyl; pymzdyl sobstjtuted with two 
SEbHt!t«enfs selected from Ci.6alkyi or tdhaloCi-gaikyl; pyridinyl; pyiidiayl 
substitutad with Q-ealkylaxy or aryl; pyrinxidinyl; qidnoJiayl; indole^ phenyl; phenyl 
Stttetltotcd with ort&, two or three substituents indepetideatly sdecled fmm halo, 
Bmim, C}.6alkyl, Ci^Ukyloxy, hydroxyCMalkyi, tti0«oromethyl, 
triflttorornethylosy. hydfoxyCi^alkyloxy, Ci^alkyloxy^ 
aimnoCi-4Mkyloxy, diCCi^a]kyl)amiiioCi.4aikyloxy, di(Ci-4alk^^ 
di(C^4alkyl)an^inoCt^a^kyI,di(Ci^alkyl)a^«noC^4alky'l(C^4^^^ 
piperiditiylCj^alkyloxy/pyrrolidinyJC|,4dkyioxy, ajaiino^^^^ 
aitsuB0sdfosyJpipent2inylCi^alkyl, di(Ci^aIkyl)a^ 
di(Ci,4MkyI)aimiiios«lfonyIpipera2;iiiylC^4dk>4,hy^ 
hydfoxyC|,4a1ky-lpiF^^»y^Ci^a1kyi,Ci-4alkyIoxyplpeiidinyl, 
Ci.48lkylox>'pipeddirty{Cs.4alkyI, hydroxyCj^alkyloxyCMalkylptperazinyl, 
hydro.x>C|,4a31kyioxy€j^slkylpipera2aaylCi4alfcyl, 
(hydim>€|^aikyi)(CMMky1)smiBoUfeydroxyCi^ 
pyrmJidinyJC^4a1kyloxy,aiorpholi»ylCi^aIkyl^ 
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C|4a!lsylpiperasdjiylCi.4aikyI^ d{liydr0?iyCMalkyi)aimno, 
di (Ci„4alkyl)amiTioC 1 4alkylamltio , asiloothi adiazol y I, 
immosulfoiiylpij^'a2iiiyiCMaIk)dox 

[0181] Other embodiments of the compound according to embodimen t paragraph [01 76] 
(hereinafter collectively referred to as embodiment [0181]) include the following (wherein each of R^, 
R^ and R"^ in this embodimen t paracraph corresponds to R^^ R^^ and R^"^, respectively, in 

embodiment paragraph [0176]): 

md are each indepeadently selected from hydrngeii, hydimyj 
liydroxyCMsaikyt amitioCi^ealkyl or amlnoaiyl; 



is a radical selected from (a- i), (a-2), (a-4), (a~5), (a-6), (a-7), (a-8), 
(a-m (a42), (a-B), (a-W), (a-lS), (a^l6X (a^g), Ca-19), 
(a-2l), (a-m (a^aS), (a-24X (a-25), (a»27), (a"2S), (a~29), (a»30), 
(a~3i), (a»32), (a--33), (a-34), (a-35), (a-36), Ca-37), (a-38), (a-40), (a-4i)„ 
Ca"42)(a-43)orCa'44); 

each and are mdependenHy selected fi»m hydrogen; Mo; hydmxy; amino; mtro; 
tJdhaloCi.eailcj'J; trihaioCi^alkyioxy; C^ealkyl; C|,&aikyloxy; 
Ci.6alkyloxyC}.6aJl£yloxy; Ci^<^ylcaitonyl; Ci^alkylsalfoByl; cyasoCj^e^kyl; 
hydrnxyCi-^lkyl; hydroxyCi^alkyloxy; hydroxjCj-galkylamino; 
aiiomoCi.^aljkyioxy; di(Ci.gaIljyi)aimnocaitosyl; di(hydmKyCi.6aBcyl)aimiio; 
aiylC i.6aJ:i£5l)ammo; diCCi^aikyl)am 

di(Ci,(ia]kyl)amiiioCi.5aikyIamioo; arylsulftmyl; arylsulfonyiamirio; ary]<jxy; 
arylC2,<jaIkefiediyi; <M(Ci.6aa:yi)amino; 
di(C i.^ajkyOara3 noC j .galicy !; 

diCCi.^a'J[kj'l)m\iiioCi4,alkyI(C|.(iJi]kyl)aiTunoCi.^ tJiiopheay!; 
tMophenyl substituted with di(Ci -^al^y] )aminoC i .^alkyl (C t „ 6a^lQ'l)amirioC i .^alkyd, 
di(C|:„gaikyl)MiiiioCi.gail£yi, Ci.6alkyiplperazjny!Ci.6alkyl or 
cii(liydrDxyCi.galkyl)aTninoCj.ealkyl; furanyl; imidazolyi; Ci^galkyltiiazolyl; 
tetrazolyl; pyrmHdkyi; pipeddinylCi^lkyloxy; morpliolinyl; 
Ci^aikylmojpholmyl; moiplioMsylCi.6alkyloxy; raorpholinylC^galkyl; 
Ci^alkylpipefaEitiyi;Ci.galk>dpiperazinylC}«galky!oxy; 
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Ci^alky!piperazmyIC|.6aifcyl ; C |.galkyipiperamijdMljtoiiyl.; 
amiB£JS#fon)?lpipeririiiylCi.6aikyloxy; amoKsseifeylppej:^^ 
aaiiiiosBlfony lpi.peradijylCi^lkyl ; 

C|„galfcylDxypipmai:nyiC I .ealkyl; hydroxyCi,6alkylDxyCi„^^^^ 

hydi:oxyCi,#dfeyloxyCi.6alky{pipera7iiiiy^^ 

(foytayC^^^lkyi){Cl.6aIkyi)ammo 

pyxroIidlnylCi^alkylo?ty; pyTazolyl; tMop)f assoiyl; pyrazoly! substituted with two 
mbstitaenfe selected from Ci^aUkyl or trihaloCi,6alkyl; pyddiiiyl^ pyridmyl 
sobslimted with Cj^alkjioxy or aryl; pydmidinyl; qumoMnyl; indole; phmyk 
pliariyl: substituted witli one, two or toe substltuents Independently selected fimn. 
hak>, amino, Ci.saikyi, Ci.gailc^o^iy, i5ydraxyCi.4^ll:yl, tailuoromethyl,. 
tiifiuoromethyloxy, liydroxyCMalkyloxy, Ci4aOtyloxyCi.48lkyloxy, 
aminoCi-4al^ytoxy, 

dj(Ci.4aIkyI)aminoCi.4^kyloxy,di(Ci.4al-M 
dl(C^4alkyi)alJl^noC^40lkyl(Ci4alkyl)M^^ 
P5tro1iamylCi.4aikyloxy, ammos 
mBinosaIfony1pipermRylCi^aIlcyldi(Ci.^^^^ 
di(Ci„4alfcyl)amiBOSulfonylpiperazinylCMaii^» liy^ 
liydroxyCi-4aIky!pl;pera2mylCi.#il«;yi, Ci.4alk^ 

Ci„4aikyteypipeddmylCj4aikyl, ^^yd^myCi^alkylox5C^4^1i^ytp^pe^iSByI, 
feydroxyCi4alkyl0xyCi..4ali£yipiper3ziBylC3.4a!kyl, 
0iydimyCj.4alyl)(Ci^kyl)amino, (hydrox^^^ 
pynxiidiiiylCi^aikyloxy, morphoiiiylCj^ikyloxy, ^ 
Ci.4alkylpipsradnyl C i.4alkyipipeinazmylCi4a&^ 
Ci^alkylpiperamyIC{„4alkyit hyto>CMaI^^^ 

di(Ci4alkyI)aTBlnoCi4alky!anMTio, aiBi 

amnoiiilfeiylpipefaa^ ort^qpheDylCMalkyla^ 
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[0182] Other embodiments of the compound according to embodimen t paragraph [01 76] 
(hereinafter collectively referred to as embodiment [0182]) include the following (wherein each of R^, 

and R"^ in this embodimen t paragraph corresponds to R^^, R^^, and R^^, respectively, in 
embodiment paragraph [0176]): 
tis 0; 

-L~ is a bivalent radical selected, from <«KHCCO)- or -NHSOss 



is a mdica! selected from (ji-lh (a^3), (a-4), (a-5), (a-6X (a-S), 
(a»10), (a41), Ca-12)„ (a-iS), (a-14), Ca46), (a47). Ca-18), (a-20). 

(a"2i), (a-22), (a-M), (a-25), (a^26), (a~28), (i-29), (a~30), (a»31}, 

(a.33), Ca-35), (a-36), Ca-37), (a-3S), (a-40X (a-41), (a-4ax (a«44), 

Ca-45), (a~46), Ca"47), (a-48) or (a-Sl); 

mck s is iiidbpersdentiy 0,1,2,3 or 4; 

is hydrogee; halo; hydroxy; amino; mixcn tnhaloCi.^alkyi; tnbalcCi^kjdoxy; 
Ci^alkyl; Ci^galkyloxy; Ci^alkylcaitionyl; C^e^lkyioxycartayl; 
Ci.6alkylsulfoiayU hydro]?!,yCi.68lkyl; aryloxy; di(C|,6alkyl)aimfio; eyano; 
thioph&Byl; tanyl; fmmyl stfbstitoted with hy^oxyC^ealkyi; benzofuranyl; 
Imidamlyl; oxaziiiyl; oxazolj^l substituted wiOi ary! md Ci^alkyl; 
Ci^saJkylMas^olyl; tetrazolyl; pyrroJidmyl; pyrrolyl; morpholmyl; 
C^i.$alfcylmmphol:inylrpjpeniziiiyl^ 
C^5alky^piper™yi; hydi:0xyCj.(iaikylpips^^ 
C^#tlcyloxypipeddi^lyi; pyrazoly; pyfti2ol:)4 s«bstitoted with one «>i: two 
substitaeiits selected fbarn Ci^eaJliyl or tiihaloCi„6aU<yl; pyridinyl; pyddmy! 
siibstitated wiSj C|.galkyl(My or atyl; pyrimidioy!; quittolrayi; mM&; phenyl; or 
pfeenyl sobstitiited with one oar two substifaants independently selected from halo, 
Ci^alkyl, Ci,«al}£ytoxy or trifiuommethyl; 

is hydrogen; halo; hydroxy; aimBo; mtso; tnhaloCi.<^aikyl; triitaloCi.^alkyioKy; 
Ci^alkyi; C|,&aikyloxy; Ci^alkyicarbonyl; Cj^alkyloxycarbaayi; 
Ci,6alfcylsiiifoisyi; hydroxyCi-galkyl; aryloxy, diCCi^kyDamiao; cyaiio; p^oidiiiyl; 
pheayl; or phenyl substituted with one or two substitiients mdepeudeatty selected 
fi-om halo, Ci-^alkyl, C^^alkyioxy or trifluoMiiethyl. 
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[0183] Other embodiments of the compound according to embodimen t paragraph [01 76] 
(hereinafter collectively referred to as embodiment [0183]) include the following (wherein each of R^, 

and R"^ in this embodimen t paragraph corresponds to R^^, R^^, and R^^, respectively, in 
embodiment paragraph [0176]): 

tisOorl;Qis ^ ,or ^ ' X is nitrogen 

Ri2 is hydrogBi^. hydroxy, Ci.^aiiyl m atyiCj^^^lls^'i; -L- is a bivalmt rascal selected 

imm 

■"MIC(0> or -MliSOri is a jmdical saiec-ted Imm (a-1) or (a'2D); e«ch s 

is independently 0 or 1; a»d eacfe is Independently selected from hydrogen or 

phenyl 

[0184] Other embodiments of the compound according to embodimen t paragraph [01 76] 
(hereinafter collectively referred to as embodiment [0184]) include the following (wherein each of R^, 
R^, and R^ in this embodimen tp aragraph corresponds to R^^, R^^, and R^^, respectively, in 
embodiment paragraph [0176]): 

tisl;Qis ' \ ,or \ ' X is nitrogen; Y is nitrogen; Z is - 



is hydrogeii; -L- is a bivalent radical selected 

from -MICCO)- or -HHSOr ; is a rafcl sekctad imm (a-1) or Ca-20); 

each s is iKdspeiictetitly 0 or 1; and each is mdepsntotly selected lk»m 
hydrogen or phenyl. 

[0185] Particular embodiments of the compound according to embodimen t paragraph [01 76] 
(hereinafter collectively referred to as embodiment [0185]) include the following 
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wherein o, R\ R^, R^, and R^ are as defined in accordance with embodimen t paragraph [0046], and 
preferabl y embodiments [0048] and [0049]. 

[0186] In the compounds of embodiments paracraphs [0176] - [0185], R\ R^ R^ and R"^ are 
preferably as defined in embodiments paragraphs [0048] and [0049]. In other embodiments of the 
compounds of embodiments paragraphs [0176] - [0185], R\ R^ R^ and R"^ are all H. Such 
embodiments are hereinafter collectively referred to as embodiment [0186]. 
[0187] In another embodiment, the invention comprises compounds of the following structural 
formula (12) (hereinafter embodiment [0187]) : 




or a pharmaceutically acceptable salt thereof, wherein 
o is -NH2 or -OH; 

R^ is H or as defined in embodiment paragraph [0046]; 

R^ R^ and R"^ are as defined in embodiment paragraph [0046]; 
Ring A is a heterocydyl, wherein if said heterocydyl contains an -mi- moiety that 
mtrogen may be optionaliy siibstitiited by a group selected, from 

is a substiment m carbon and is selected from Mo, mtro» cyano, hydroxy, 0x0, 
triiluarometliyl, trifluoixjmetboxy, amra«, carboxy, cafbamoyl, mercapto,. salphamoyl, 
Cualkyl Cs-^alkeayi, Qwaikynyl, Ci^oxy, C,-«alkanoyI, C^alkanoyloxy. 
(¥-(Ci.taIkyl)amino, N,N-(Ci^&lkyl)2mmo, Cs .f,alkaiioyl.aimno, Af-(Ci.6alkyl)carbiimoyl 
//.iV-(Ci^alkyl)2carbaj»oyi, Ct^al.kylS(0)a wbeaoein a is 0 to 2, Ci^alkoxycaiixjiiyl. 
N-(Ci.ealkyOsul|Jhamoy!, iV,/^(C^,^JaIkyI)2SB:lphsmoy!, aryl arytey,, asyICi,,^ky!, 
heterocyclic gx-oup, (hetemcyclic group)Cj..(5alkyl or a group (D-E-j, wheitHn H including 
grotip (X>-E-), may be oplionally subsiitmed 011 carbon by om or motQ V: anJ v\ht;rKii), if saad 
heterocycUe graup contains an ~NH- moiety that mtrogen tmy he oplionaHy substituted by a 
group selected from J; 
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Vis halo, nim, cyano, hydroxy, oxo, trffiaoTOTRet&yl, tofiuoromefcoxy, umim, 
carboxy, carbamoyl, mm:aplo, sulphamoyl, Cs^^alkyl Cj-^alkenyl, C^galkpyl. Cj-salfcoxy, 
Cj,6aikanoyi, d^kmoylony, iV-(Cj,&alky1)ammo, iViA^^-CC^ealJQ'DsaJiiino, 
Ci4alk8»oylamiTio, A?-(C,^alkyi)caFbaffioyi, A'..V~(C!^8lkyI)2carbamoyl, Ci^kylS(0>s 
wherein a is 0 to 2, CLsalkoxycatbouyl, Af-(Ci.ealk5^)sulpbaraQy:i, iV,A'-(Ci .6alkyl)2Su]:phaiiioyi 
or a growp (D'-E'-); whersra V, inckding group (D'-E'-). may bs optionaUy substituted on 
catbon by one or more W; 

W and Z are independently selected from halo, niSro, cyano, iiydroxy, oxo, 
teifliroromsthyl, tofluofomellioxy, amino, curbaxy, carbamoyl, mercapto, sulphsmoyl, 
Cw,a!kyl, C^-salissnyl, Cs^sifcynyl, Cs^alkoxy, Ci-^aifcanoyi, Ci^^alkaijoylcxsy, 
A?-(Cs-saikyl)ammo, jV,iV-(Cs^allcyl>jamino, C^ealkanoylaraino, ;V-(C:.6aikyl)caibamoyl, 
Mi^-(Cs,«aikyO?caibsitJoyl, C,.«al1cyIS(OX wheiisin a is 0 to 2, Q^eslkosycarbortyl, 
A'-(C) -s,3lk> i) ^ u] phismoy! o v <V. A^C i-t,al kyl )tS(ilphanioyl; 

G, J and K are independently selected .from Cj .jalkyi, Ca-salkenyl, Cj-salkyiiyl, 
Cwslksnoyl, Ci#ilkylsiiiphonyl. Cj.«alkoxycarboByl. carbajraeyl. A;-(Ci.sa!kyl)carba«M>yl, 
.(Y,jV-(C!.galky))ciirbamoyL benzyiosycarbonyj, benzoyl ijsxd plienyisi.dplitJByL mvI, 
arylCs-jalkyl or (toerocydic groupjCu.salky]; wherein G, I and K inay be optionaUy 
!iiibstii:uied on carfwn by one Of more Q; «md whesein ifssdd bWerocycHc group contains an - 
NH- laoicJY that niirogeti may be optionally substituted by a group selected. fixJaa bydrogen or 

Q is halo, nitro, cyaiio, hj-dtoxy, oxo, tiifiuoixjsiifithyt, triJ:luofomethoxy, amino, 
cajboxy, caibamoyl, mercapto, sdi^amoyl, Ci-satkyi. Cj-sSlkenyL C^salKyiiyi,. Q^fidlkoxy, 
Ci^iallcanoyl Ct.fi«lkiinoyloxy, A-{C!^kyl)amino, iV,*V-(Ct.6a]kylfeamino, 
Cs-isatkanoylainiiio, Af.(Ci,fiiafcyl)£arbMioyl, A',JV-(Cs.^i3lkyl)2caibamDyJ, CuaikylS(O), 
wbeieiit a is 0 to 2, d ^alkoxycaibonyJ, Ci^itakoxycarbonylainino, AMCi^alkyi)sulphamoyl, 
MA^(Ci.6aiky!>jSuIphamoy}, atyl, atyloxy, aiy'^CMalfcy], arylCi-salkoxy, heterocyclic grotJp, 
(heterocyoMc gtoup)CMalkyl, (helerocyelic groupPt-salkoxy, or a group CP"-E"-); wberein Q, 
iRCkiding poop (D" -E' may be optiotially sybstituied on carbon by one or mote Z; 

D, D' andD" tire jsidepettdeiitly selected hxm Ci4salkyU Ci.oalkeiiy(, C^saikyayU 

i Cj.gcycloalkyi,, Cs-geycloaSkylCj .jalkyS, acyl, aryiCi.*8]5cyl, heterocydic grsrap, tbeteKWF«c 
group)Cj.,6alkyi; wherein D, D' asid D' ' may be- optionaMy substituted on carbou by one or 
more F; a^d^^'i^er^in if said heEerocyoitc group contaijis an -NH- moiety tijat tmogea may be 
opdonaliy substituted by a group selex;f:ed from K; 

E, E' and E" are Independently selected from -N(R"K -0-, ~C(0)CK -0C(0)-, 
> -C(0>, -NCR*)C<OK ■K(R')aO)NCRV, W)C(O)0-. -OC(0)N(R>, -C(0)NOR'^.. 

'S(0)r, -SOil-^Ca')-, -NCR'^^^Oa-; whesein .R-^ sad E.^'iare indepeiidsaily selecfedfrom hydrogen 
or Cs-galkyl optiomU-ly substi tuteMi by ouc or mors F and r is 0-2; 
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1? and r are infb[>eadftttfiy sdected from halo, nitro, cyano, hydroxy, trifluoroanefliyl. 
trifluoronietey, aumnOv carboxy, cacbamojl, inercapto, solphamoyl, C^galkyl, Ca-galkenyl, 
Cs^^alkynyl, Ci^salkoxy, C,..6ai:kmoyI, Ci^saltoioyioxy, i¥--(Ci,^$alkyl)amitKJ, 
AVi¥-(Ci..t5ai]cyl)2amino,Ci.6alkmoy^ 

.¥,A-(C|,6aikji)2carbamoyl, Ci-^aifeylSCO)^ whereiti a is 0 to 2, Cj^^atoycarbonyl, 
iV-(C i 4ailcyI)siilphajTOyl and iV,/^(Ct,.6alkyl}2Su!phamoyi; 

:m is 0, 1, 2, 3 or 4; wheimii the value* of R'^ tmy be die same or different; 

Ring B is a ring selecie<t from. 



and axe selected from CH or mid 
Y ^ . yI aiid selected firom CH or N provided that at least om of Y\ Y^ Y^' 
and y is N; 
is halo; 

n is 0, 1, or 2, wherein the values of R^^ are the same or different. 

[0188] In some embodiments of the compound according to embodimen t paranraph [0187] 

(hereinafter collectively referred to as embodiment FOIBBI) , 

Ring A is a pyridyi, qmmlyl, indolyl, pyrimdinyl, morpholinyl, pipeddmyl, 
pperazinyl, pydda^inyi, pyra^myl, thiaxolyl. Mmyl, Jhienopydmidinj'l, tMesop}Tidiny1,, 
puTinyl r;2%3',6'4etraliydOTp>iidinyl rriaxinyl, oxaxolyl, p>TaxoIyl or furatt)yi; wtedn if 
Ring A contains m -NH- moiety tliat nitrogen may be optionally substltut^jd by a gtxjup 
selected from G. 

Hing A is pyridin-4-yi, pyridinr3-yi, ijyridin-2-yl, quinoliR-S^yi, pyritmditvfi-yl , 
p>«siidin-5-yl, pymmdin-4-yl, morpholia4-yl, piperidin-4-yi, pipsndjB-3-yl, piperdin-2- yl, 
pip«ra2in-4-y{, pyrida2:in-5-yi, pyraxin^-yl, this3^ol-2-yi, thim-2-yl tiiieno[3,2d]pymmdii5yl, 
th.ieiia[331pyrimidiiiyl ti3ieR0[3,2b]p>TidinyU puria~6~y!, 1 " X ,3' ,6'.tetTahydropyiidm4-y! 
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• RiTiy A p>rulin-4-> [, pyrKim-3-vL pviidir-2-yl, qiunoHn-8->X pyriniidiiv^^yl, 
p\nni5d!i>-^Al,:)^nrt:oia i-yl nv^p Kir.n-4 yl, ; ipendin-4-yl. pipcndin-S-yl pipcrdin-I-yl, 

mtenol3,2blpyamidir.yl, thieroL3ablp}ouin>L pann b >1, r,2\3',fr-teuahyarop>ndi£i-4-y1 
or tnazin-6-yl; wherein if Ring A cotitaitis sjl -NH- moiety ih&t mxrogva may be optioi5ali> 
subslitated by a group selected from G, 

• Ring A is pyridm-4^,vi, pyridin-S-yi, pytjdin-2-yl, morpliolkv4-yl piperi<3in-4^yl , 
pipeddm~3-yi, piperdin-2~yi, piperaziu-4-yi, tMazol-2-yl, tiiien-2-yl tov3-yJ, p>Troii.diii-l- 
y!, pip^^din-l-yL triasEo14~yl or l *,2',3',6'-tstraliydropyridin-4^yI whcieia if Ring A contains 
an -Nli" moiety that niimgm may be optioitaJly subsdtuted by a p-oup selected from G. 

• Ring A is a pyridyl, pyri^radyl , ffiorpholinyl psperidiiiyl, piper&myl, pyridadttyl, 
ihm^yl pyrazinyl, thiazoJyl i .2,4-triaisojyl or faranyl 

• Ring A IB pyri:din"4"yi, pyddiB-3>.yi, pyridiii-2-yl or i 

• Ring B is thk-i^yi, tkiadt^olyi, M^lyh pyrljnidyl, pyicamnyl pyiidassinyl or pyridyl. 

• Eing B is thieivyl, thiazolyl, pyrimidyl, pyrazinyl, pyridaainyl or pyridyL 

• Ring B is Mmyi or pyridyL 

• Ring B is tWetiyl or pyridyl wherein both Oie thieny! and the p>xidyJ ate attached to 
Ring A ill the 2-position of tJie tliienyi or pyridyl ilng and to As amide groiip of formul a (I) in 
the S-positioti of the thionyl or pyridyl nag. 

Ri 1 is halo, amino, Ci,^saikyi, Ci^^alkoxy, Cj^aaikanf^loxy, #^(Ci.,3at]iyl)affiffio, 
i¥,,¥-(C,.3ajky:!)2aiiifno, C|-3alkanoylair)ino,/Y-(Cj-3ail^yl)earbamoyI, 

• Rii is halo, aa;ilBQ, Ci^aikyJ or Ci^^iSlkoxy^ 

Ri 1 is halo, amino, m«tJhyl or mdtoy. 

• r1 1 is a sub^liUkHU un carbon and is selected irow halo, nita . c>cmo, hydimy, oxo, 
trtl%u>roiQe%t truluoroniethoxy. amino, carboxy, cmta^ioyl, meK\ipu\ Kuiplivuno}!. 
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CuMyl CMaUfsayi, CW&yuyl C}.,salkoxy, Ci.#lkanoyl, Ci..,sai&anoyJ«>^y' 

M^-(Ct,<saIkyI)2C£irbarnoyU Ci^aikylSCO), whrawdn a is 0 to 2, Q^lta>xycarb(mjfl» 
M-(Ci-gsIkyl)sti]phamoyl iV^-(Ci^kyOasulphwnoyi, aryl. aryloxy. arylCi^saHcyl. 
heterocydic gii>up, (heterocyclic group)C]4alkyl or a g«.iup (B-E-); wherein indutfing 
group (1>E-), may be optionally substituted on carbon by one or more V; mi wheiein, if said 
hetefocyclic group containa an -NH- inoieiy that nitrogen may be optionally substituted by a 
gi'oup selected fiX)Ei i; 
V is faalcmtro, cyano, hydroxy, oxo, tdfluoromethyi, triflutmmiethoxy, amino, 
carboxy, carbamoyl, mefcapto, suIphMaoyl, Ci^salkyl Gs^salkeiiyl, Q-salkynyl, Ci^aikoxy, 
Cj.gatoo)'!. CMaltooyloxy, jV-(Ci„salJ!^i)animo. KN<Ci^^lkylhmimQ, 

vAmrciii a is 0 to 2, Ct-6alkoxycarbofjyi, iV-iCj-salkyDsaJpiiamoyl, iV,iV<Ci,4amyOas«lphaEnoyl 
or a group (D'-B'-); wherein V, including group O^'-E'-X nay be opikaally substituted on 
carbon by oec or more W; 

W md Z aitr. independently selected from bdo, nitto, cyano, bydroxy, oxo, 
tiifluorome-thyl, trifluoromethoxy, amino, carboxy, carbamoyl, iBeraipto, sulphatiioyl 
Ci-eaJkyl, Ca^aifeeayl, CMalkynyl, Ci^aikoxy, Ci^esllamoyi, Ci^jaikanoylaxy. 
AMC^6allcyI)amin^),iV,^'"-(CJ4alkyl)2amino, C|.ftalkanoylairdiia,.^"Hr;i..<ialk>1)catl5ati^ 
iV.iV-(Ci.6aikyl}2carb8moyl Ci^salkylSCOX wtom ais 0 to 2, C,..^a11toxycaitoonyl, 
A?-<C^6a1kyl)siUphi\moyl or MA^~(Cj^alk>i)2Suiphamoyl; 

a 3 and K are independently selected from Cj-galkyl, C-j.^afteny] , Cs^galkyoyl, 
Caalkanoyl, Ci.aalkylsulpbonyl, C,.a,alfcoxycaAoa>'l, c^vrbamoyl, iV-(Ci.salkyr)catbaiwoyi, 
W(C,,«alkyi)caAamoyi. beaxyloxycarbonyl, benzoyl and phenylsdphonyl, gr>'l, 
arylCi^^&lkyl or (heferocycHc group)Ci.fialkyl; wherein G, I and K may be optionally 
s«bstituted oti cajfbtm by om or more Q; and wherein if said heterocyx;lic group contait^s an - 
NH- moiety that mtrogen, may be optiojMly substitute by a gsxsup selected ftom hydrogen or 
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^^ , c.abaitiu\ I l jpio, suipUajixox U C i A'l C: i..{i1J^eny\, C; Ukwyi, Ci.t.al'koxy 

V Su'u-tn a is u to 2, C, ,a .OK>.atl.onv.. C, u>Kovx<:^b>mi\nnnu. \ ,Gi::>JVu]ph tinoU 

(hetou>.>lK fciOup)C..al';.U(,!i^^t--i^>v>^ iv ^n^u.-lC, , . t i . i'^ H L'-i ^^hcrcinQ, 
including gi^up (D"-H"-). be optiopally ^iuhstiiuicd on carbon by ^-ne u[ loort Z, 

D, D' and D" ais independently selected from C(-#Ikyl, Ca.«aikcnyl Ca.(5«l!£>iiyi^ 
C3,acyc!oallcy|, C3.scydoalkyiC1-6alfc.yU aiyl at^walkyl, heterocycUc group, (heterocjclic 
group)Ci^kyI; wherem D. D' and P" may be optionaliy substituted cm carbon by an© or 
more F; and wherein if said heterocyclic group contains an -NH.- moiety that nitrogen maybe 
optionally substituted by a group selected from K: 

E. E' and E" are irKtepeiidciitly selected from NiRn^, -C(0)0-, -OC(0)", ^C(p)", 
-NCR'X-CO)-, ^^J(RnC(0)N(R^K -N<R*)C{0)0-, "0C(O)N{r)-, ■■C(0)N{R^', -S(0)r, 

"S02N(R')~, -N(R^)SOr ; wherein R* aad R.^'oe independently selected from hydrogen or 
Ci.^alls:>'l opdonaiiy substituted by one or mote F and r i& 0-2; and 

F and F are independently selected from halo, nitro, cyano, liydioxy, trifluoramethyl, 
tnflaorometlioxy, amino, carboxy, carbamoyl mercapto, sulphainoyi, Ci-calkyl, C^^alkeiiyl, 
Ci.salfc>'nyl, C^alkoxy, C,.eaIkaaoyl Ci.6alkanoyloxy,/i^-(C3,6aikyl)aniino. 
N,N~iCi.MMh^mmo, CK^alkanoylamino, AHCi^jalkyl)caifcamoyl, 
A',j!V'~<Ci4al]q'i)2carbiiii^oyl, Ci-ealk7!S(0)a wherein a is 0 to 2, Ci-^alkosycarbonyl, 
AfH'C^f,alkyI)miph8moyi and A^,A'-(Ci-galkyrfesulphanioyL 

• Rll i sub litu moil ubon id ^ s 1 it\h ^ i> hU u^ « 1 i) \] '^rmp 
(DL^ wherein R including group a> T t^ U pi o j j slsiaulu rU i b% o^. 
or moK- V 

YisL.\ no,h dfv\^-it i^R> p(P F \huv v t lii luus (D- L i ni b 
optionailv siibstiiuted on carboa by one ui uk>u:- A , 

\Y unu / are jndet)vnf*tnU> Je;.tcdf^>mt> no C (,ilky3o L)(>3ll^ou 
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G and K are kdependetitly selected from Ci^ancyt, CVsalteQ'l, C2.saJlsy«yI, 
aryiCi..6alJcyl or (heterocycHc groupjCi.,^skyi, wherein G and K may be optionally substituted 
on carbon by one or more Q; 

Q is tjmo, hydroxy, oxo. CMaik>*l> C^^aikeoji, C:,„«alkoxy, Ct.<>alkaji0yi, 
Cj-ealkaiioyioJiY, iV^(Ci.4ai;ky})carbaKKyl, .iV,/^{Ci-<>alkyl)2carbamoyl, Ci-^ataycarbonyl, 
Cusalkoxycarbonykmino, aryl, aryloxy or a group (D^ --E"-); wherein Q, including group 
(D' -E"-), may be optionally sub&dtirted on carbon by one or more Z; 

D, D' and D" are independently sclecled flnom axyi, arylCi-^aJkyl or heterocyclic 
group; wherein D, D' and D" may be optionally substituted on cmta by one or bot F'; and 
wherein if said heterocyclic group cmtmns m -~NH- mokty that nitj^gen may be optionally 
substituted by a group selected from K; 

E, E' and ai-e independently selected from -0-, "C(0)0", -C)C(0)-, -C(OK 
~N(R'-X^(0)-, -C(0)N(R*)-, ~S(0)r; wherein R' is selected from hydrngeii or Ci,salkyl 
optionslly substitiited by one or more F and r is 0-2; and 

F and F are independently selected from nttto, hydroxy, Ci^kyl. Ci-sslkoxy, 
Ci^ealkanoyl iV-(C!,5aikyi)amino, MAKCi-ealkyDsamino, Ci.<falkanoy]amino or 
CM^alteycarbonyl 

m is 0, 1, 2, 3 or 4; wherein the values of R^^ are the same or diffei-ent, 
m is 0, 1 , or 2; wherein the values nf Ri i arp the same or diffeient. 
m is 0. 
m is 1. 

is halo. 

is fluoro. 
R^^ is chloro. 

n is 0, 1, or 2; wherein the values of R^^ are the same or different; 
n is 0; 
n is 1. 
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[0189] Other embodiments of the compound according to embodimen t paragraph [0187] 
(hereinafter collectively referred to as embodiment [0189]) include the following (wherein each of 
in this embodiment paragraph corresponds to R^^ in embodimen tp aragraph [0187]): 

Ring A is a pyridyl, indoiyi, p>Tiinidyl, moipiiolinyl, pipetictoyi, piperaziRyL 

pyridfizmyl, thienyU pjiadnyl, thiassolyU oxmAyl, l.2,4'triszolyl isomlyl, isotkiiszoiyl, 

pyraawlyl, or ftiranyl; 

Ring B is Mmyl tliiadMyl. tyaxolyU pyiimidyl. pytazioyl, pyridaairtyi orpyridj'I; 
R'' is halo, mmm, Ci-galkyl, Cj-galkoxy, C^saBcattoyloxy, iV-CCi^salkyDaimna, 
M,A^'(Ci.3alkyl)2aimtio, C^aaikanoylaiBiJio, ?f (C|.3alky!)carbamoyI, 
i¥.i¥"(Ci.3aikyl)icarbam0yl; 

m is 0, 1, 2, wherein the values of R^^ are the same or different, 
n is 0, 1, 2, wherein the values of R^^ are the same or different; 

is F or CI. 

[0190] Other embodiments of the compound according to embodiment paragraph [0187] 
(hereinafter collectively referred to as embodiment [0190]) include the following (wherein each of 
in this embodiment paragraph corresponds to R^^ in embodimen tp aragraph [0187]): 

mng A is pyridiii-4-yi, pyridiR-3-yi, pyridin-2~yl or U,4"trtolyl; 

Ring; B is thieiiyl or pyridyl; 

R^^ Is halo, aim-no, methyi or iTsethoxy; 

m is 0, 1, 2, wherein the values of R^^ are the same or different. 

n is 0 or 1 ; 

Ri2 is F. 

[0191] Other embodiments of the compound according to embodimen t paragraph [0187] 
(hereinafter collectively referred to as embodiment [0191]) include the following (wherein each of R^ 
in this embodimen t paragraph corresponds to R^^ in embodimen t paragraph [0187]): 
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Riii^i A IS A p\uihl qu^no\vi t doiyL pyumsdinyi, moiTholmyl pipeud'nyl 
pipe ^.'itnl, p\nt.1a^Lt^ [, paa.'HnK fbkv.o\l, ihieiiyi, llneuop>' imuhrvl, tlucnopvnthnyl 
pL ;l l\2\5 ,6"-kaah^'i.'i ipwd^ M, ttiazi.iyl, a^a/ol>5. p>n-t>h1 m 1r Ami, \shotcm if 
Ri ig A conm i an -Ml moiclv ilu^t nitiogen may Ix^ optu-^t alb sub^uTute J Gy 3 ;';*>up 
selected ftosi G; 

Ring B thienyl thiadiazolyl, thiazolyl pyrimidjfl, pjmziml, ^>s.kI 1 or pyddyl; 

. ii{b>tnL>uit oji ib.Mi and is sie.ected horn lmh\ nitro, c> iro, In dmw , f>xo 
tiifliKi omx-th^i, Uiflninomethow .tmino, catbOAS, cartv mnl rri-icpo si Ipl amovl, 

i\r,A'-(C^6alkylKatbamoyl,Ci(.aIkvIS(0^iWhcretnaisOto2 C ^dkois^n^^ti- , 
iV'-{C3.6alkyi)s^aphamoyi,./V•,./V"-(C^salk54)^sulpham aryl. aryloxy, arytCi-^allcyl 
heterocyclic group, (heterocyclic group)Ci ,salkyi or a group (D-E-); wherein r', including 
group CD-E-), may be optionally substituted on carboa by one or more V; and wherein, if said 

teterocj'cUc group cont&im -m -NH- moiety tl^at Btogen wiay be optionally substituted by a 
group selected ivom. J; 

\' {'.tin, iijiK), c>.nio, hydroxy o\a. tni'htnifCTethy. mfkinrometboxy, tomu, 

Ci ^dllono) iamnio. A i Ci ,alk} 1 fcarbanioyk iV, Y (C. . aik> . ,.C4, U..iro> - , i\ ,.'ih.\ IS^i • 
wherein a is 0 10 C- 6alkoK>curbt>n>l, ,V-{Ci «j.ll4yi}su1phamoyl A. A ^-^'Ikyl ^^!ili>hai;ioyl 
or a group (IT-E'-i; wherein V, including group i.D'-E'-). maybe option.ah i^xibsiuiJiiJil on 
eaitoii by obc or mors W; 

W and Z are independently selected from halo, nitro, cyarto, hydrojcy, 0x0. 
trlfluommethyU tdfluommethoxy, amino, earboxy, carbamoyl, memapto, sBlphamoyl, 
Ci^lkyl, Cs^salteiyl, Cs-salkynyl, Ci^xy, Cj^dkanoyl, C-saikanoylcay, 
A'-(Ci-6aIkyl)amino, N,N-(Q ,valkyi);3aimno, Cs^alkanoyiamiao, iV~(C5-^alkyI}caitamoyl, 
iV,iV-(Ci4i8lkyl)2C.arbM»oyi, C^alkylSCOX wtetem a is 0 to 2. Ci-salkoxycarbooyl 
Af-(Cu^aikyl)sul|)bamoyl orMiV-(Ci45alkyl)2Su1phai^ 
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sEibsttluted on carbon by one or moi>5 Q and wherem li said hetercx \c 3v ^u^un . n m in 
KH- moiety that uitragen may be optionally sjibstimted by a group selected from hytkogea or 

a h 0 to 2, d ca!ko\ycarboTi>l, Cj salkoxvc^ibonjUrrno % (C v^i ^> auifivl 
iy,iV-(Ci^aiicyiJt2Su1psianioyls aryi, aryloAv, <uyIC3.^aikyl, aijICi^aJaOxy, hetaiijw>vhv group, 
(heterocyclic g3;oup)Ci,«a1ikyl, (heterocycUc groitp)Ci.6alkoxy, or a group (D"-E"-); wimn Q, 
incJudirtg group (D"-E"-), m&y be optionally substituted on carbon by one or more Z; 

D» 0' and D" are hidependenily selected from Cj^jalkyl, Ca^jaBossnyl, Ca^aJkytiyl, 
C;.gcydoaJky1, Cs-scyclodkyiCs.salkyi, aryl, arylC^ salky], heta-ocyciic group, (heterocytiic 
gmiip)Ci.eai:kyl; wherein. D. D' and D" may be opuotialiy substituted on carbon by one 

more F; md wherein if said heterocyclic group contains m -MH- moiety that niti-ogen may be 
optionally substituted by a group selected from K; 
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E, E' and E" are indepeadenlly selected from -NCR^^, -C(0)0"> -0C(0)~, --C(0)-, 
-N(II^)C(0)-. -^N(r)C(0)]SP^)-, -N(r)CCO)0^, ~OC(0)N(r)^, ^C(0)NCR>. "8(0},-, 
-SOaNCR^)-, -N(Sl*)S02-; wheism R* imd R''axe maependently selected ftom hydrogen or 
Ci^allcyl optionaiiy substituted by one or moiie F and r ia 0-2; 

F md F are indepettdetitly selected from halo, iiitro, cymo, hydroxy, MfluarometliyU 
tri£hiommetb(«y, amino, carboxy, carbamoyl, mercapto, sulpliarrw-M, Ci,.,alkyl, C^a^allamyl, 
C3.ealkyayl, Cj^allwjxy, CLcalkanoyj^Ci-salkanoyloxy,, N-iih.s^jmmm, 
N,N-iCi.4B\kyl}2mmno, Cj^^iKjylamiao, iV-CC,^alkyl)carbaTm>yI, 
MiV-CQ^alkTOacaitamoyl, Ci„6a]lcyIS(0)a wherein a is 0 to 2, Ct-&alkoxycf£rbo»y], 
M-(C^tvsHcyl)^'ulphaBioyl aBd ^';/V^-(C^^^^^^ 

m is 0, 1, 2, 3, or 4, wherein the values of R^^ are the same or different; 
is F or CI; 

n is 0, 1, or 2, wherein the values of R^^ are the same or different. 

[0192] Other embodiments of the compound according to embodiment paragraph [0187] 
(hereinafter collectively referred to as embodiment [0192]) include the following (wherein each of R^ 
in this embodiment paragraph corresponds to R^^ in embodiment paragraph [0187]): 

mng A is pyrklin4~yl, pyndin-3-yl p>Tidm-2'yl, mQtpholiii-4-yl, pipeiidin4~yl, 
pi,peridm-3-yl, pp€rdin~2-yl pi|>erazi!i-4~yi, thiaKOl-2-yl, thien-2-yi, &mn-3-y!,pyKx->iidi,ii-4- 
yl, piperidm4"yi, mazv>M..yl or l%2\3V,6'-tetrahydF0pyndm^4--yi wherein if Eing A contains 
an -NH. moiety that nitrogen t«ay be optionally substituted by a group selected from G; 
Ring B m thienyl, thiazoljl, p>'rimidyl, pjiazinyl, pyrid^zinyl or pytidyh 
Rii Is a substilamt on carbon and is selected from cyauo, hydroxy, Ci^alkyl or a gimp 
(D-E-); wherein including group (i>l>), tnay be optionally substituted ob carboo by one 
or more V; 

W md Z am iodepetidesitly selected from cyano, Ci^^alkyl or Ct^alkoxy; 

G and K are independently selected from CLgalkyl, Cg^satoy], C2.8aIlQnyi, 
arylC i.galkyi or (heteiocydic group)Ci.6alkyl; witoin G and K may be optionaOy SBbstitmed 
on carbon by one or more Qi 
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Q 18 cwno, hydroxy, oxo, Cj .salkyl, Ca-i^afeBvl, Cj.4aikoxy, Cj^saikifioyi, 

Ci-6alko.xycarbonyiaiiti.»0, aryl. aryloxy or a group (D"-F'-); wherein Q, includrag group 
(D""E"-), may be optionally substitiited on carbon by one or uiore Z; 

D, D' and B" mdependetitly selected from aryl arylCi-fialk>i or heterocyclic 
group; wherein D, D' and D" may be optiotially substituted on carbon by one or lUDte F' ; Mid 
wlierein if said beterocyclk group cmUtms m -HE- moiety that nitogeit may be optionally 
siibststBted by a group selected from K; 

E, E' andE" are todepeiidently selected from -O-, -C(0)0-, -0C(0>, -C(0)", 
~N(R'^)C(OV, 'C(0)N(R*)-, -S(0)r; wlierein is selected ftom hydrog&Ti or Ci.^alkyl 
optionaliy substituted by oi^e or mom F and r is 0-2; 

F and F are independently selected fmm mtro, hydroxy, Ci^lkyl Ci^alkoxy, 
Ci^alkanoyl A^-CCwalkyDamino, iV,iV-(Ci^alkylhEtialno, C^^alkmoylamim or 
Ci .salkoxycarbonyl; ' 

m is 0, 1, or 2, wherein the values of R^^ are the same or different; 

is F; 
n is 0 or 1. 

[0193] The following are particular embodiments of the compounds according to 
embodiment paracraph [01871 (hereinafter collectively referred to as embodiment [01931) : 




wherein R^^ is selected from: 













00 , 
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[0194] In the compounds of embodiment s paranraph [0187] - [0193], R\ R^ R^ and R"^ are 
preferably as defined in embodiments paragraphs [0048] and [0049]. In other embodiments of the 
compounds of embodiments p aranraph [0187] - [0193], R\ R^ R^ and R^ are all H. Such 
embodiments are hereinafter collectively referred to as embodiment [0194]. 

[0195] In another embodimen t (hereinafter embodiment [0195]) , the invention comprises the 
compounds of WO 03/024448 in which the terminal moieties -C(0)-NH-Ay\ -C(0)-NH-Ay2, -C(0)-NH-Ar'- 
NH2, and: 

are replaced with the moiety: 
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wherein o, R\ R^, R^, and R^ are as defined in accordance with embodimen t paragraph [0046], and 

preferably embodiments [0048] and [0049]. 

[0196] In another embodimen t (hereinafter embodiment [0196]) . the invention comprises 
compounds of the following structural formula (13): 



or a pharmaceutically acceptable salt thereof, wherein 
o is -NH2 or -OH; 

is H or as defined in embodimen t paracraph [0046]; 
R^ R^, and R^ are as defined in embodimen t paracraph [0046]; and 
Ar, A, D, E, and G are as defined in JP 2003137866. 
[0197] In the compounds of embodimen t paracraph [0196], R\ R^ R^ and R"^ are preferably as 
defined in embodiments paragraphs [0048] and [0049]. In other embodiments of the compounds of 
embodiment paragraph [0196], R\ R^ and are all H. Particular embodiments of the 
compounds of embodiment p aragraph [0196] are those obtained by substituting the terminal moiety: 




(13) 




of the compounds of JP 2003137866 with the moiety: 
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wherein o, R\ R^, R^, and R^ are as defined in accordance with embodimen t paragraph [0046], and 
preferabl y embodiments [0048] and [0049]. Such embodiments are hereinafter collectively referred 
to as embodiment [01971. 

[0198] In another embodiment, the invention comprises compounds of the following structural 
formula (14) (hereinafter embodiment [0198]) : 



or a pharmaceutically acceptable salt thereof, wherein 
o is -NH2 or -OH; 

R^ is H or as defined in embodimen t paragraph [0046]; 

R^, R^, and R^ are as defined in embodimen t paragraph [0046]; 

X, Y, and A are as defined in JP 11-269146 (1999); and 

R^^ is the same as of JP 11-269146 (1999). 
[0199] In the compounds of embodimen t paragraph [0198], R\ R^ R^ and R^ are preferably as 
defined in embodiments paragraphs [0048] and [0049]. In other embodiments of the compounds of 
embodimen tp aragraph [0198], R\ R^, R^, and R^ are all H. Particular embodiments of the 
compounds of embodimen tp aragraph [0198] are those obtained by substituting the terminal moiety: 



wherein o, R\ R^, R-^, and R^ are as defined in accordance with embodiment paragraph [0046], and 
preferably embodiments [0048] and [0049]. Such embodiments are hereinafter collectively referred 
to as embodiment [0199]. 




(14) 




of compounds 1-50 of Tables 2-4 of JP 11-269146 (1999) with the moiety: 
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[0200] In another embodiment, the invention comprises compounds of the following structural 
formula (15) (hereinafter embodiment [0200]) : 



or a pharmaceutically acceptable salt thereof, wherein 

<D is -NH2 or -OH; 

is H or as defined in embodimen t paracraph [0046]; 

R^, R^, and R^ are as defined in embodiment paracraph [0046]; 

n, X, Q, and A are as defined in JP 11-302173 (1999); and 

R^^ is the same as R^ of JP 11-302173 (1999). 
[0201] In the compounds of embodimen t paragraph [0200], R\ R^, R^, and R^ are preferably as 
defined in embodiments paragraphs [0048] and [0049]. In other embodiments of the compounds of 
embodiment paracraph [0200], R\ R^, R^, and R"^ are all H. Particular embodiments of the 
compounds of embodimen tp aracraph [0200] are those obtained by substituting the terminal moiety: 



wherein o, R\ R^, R^, and R^ are as defined in accordance with embodimen t paracraph [0046], and 
preferabl y embodiments [0048] and [0049]. Such embodiments are hereinafter collectively referred 
to as embodiment [0201]. 

[0202] In another embodiment, the invention comprises compounds of the following structural 

formula (16) (hereinafter embodiment [0202]) : 
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of the compounds 1-67 of JP 11-302173 (1999) with the moiety: 




<D 



A-X-Q-(CH2)n- 




(16) 



or a pharmaceutically acceptable salt thereof, wherein 

o is -NH2 or -OH; 

is H or as defined in embodimen t paraGraph [0046]; 

R^ R^ and R^ are as defined in embodimen t paracraph [0046]; 

n, Q, X, and A are as defined in JP 2001131130; and 

R^^ is the same as R^ of JP 2001131130. 
[0203] In the compounds of embodimen t paraGraph [0202], R\ R^ R^ and R"^ are preferably as 
defined in embodiments paragraphs [0048] and [0049]. In other embodiments of the compounds of 
embodimen tp araGraph [0202], R\ R^, R^, and R^ are all H. Particular embodiments of the 
compounds of embodimen t paraGraph [0202] are those obtained by substituting the terminal 
moieties: 



wherein o, R\ R^, R^, and R^ are as defined in accordance with embodimen t paraGraph [0046], and 
preferabl y embodiments [0048] and [0049]. Such embodiments are hereinafter collectively referred 
to as embodiment [0203 ] . 

[0204] In another embodiment, the invention comprises compounds of the following structural 
formula (17) (hereinafter embodiment [0204]) : 




of the compounds of JP 2001131130 with the moiety: 
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A— X-Q-(CH2)n- 




(17) 



or a pharmaceutically acceptable salt thereof, wherein 

o is -NH2 or -OH; 

is H or as defined in embodimen t paraGraph [0046]; 

R^ R^ and R^ are as defined in embodimen t paracraph [0046]; 

n, X, Q, and A are as defined in JP 10152462, JP 2002332267, and JP 11-302173; and 

R^^ is the same as R^ of JP 10152462, JP 2002332267, and JP 11-302173. 
[0205] In the compounds of embodimen t paracraph [0204], R\ R^ R^ and R'^ are preferably as 
defined in embodiments paragraphs [0048] and [0049]. In other embodiments of the compounds of 
embodimen tp aracraph [0204], R\ R^, R^, and R^ are all H. Particular embodiments of the 
compounds of embodimen t paracraph [0204] are those obtained by substituting the terminal moiety: 



of the compounds of JP 10152462, JP 2002332267, and JP 11-302173 with the moiety: 



wherein o, R\ R^ R^ and R"^ are as defined in accordance with embodiment paragraph [0046], and 
preferably embodiments [0048] and [0049]. Such embodiments are hereinafter collectively referred 
to as embodiment [ 0205 ] . 

[0206] In another embodiment, the invention comprises compounds of the following structural 
formula (18) (hereinafter embodiment [0206]) : 
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A— X-Q-(CH2)n- 




(18) 



or a pharmaceutically acceptable salt thereof, wherein 

o is -NH2 or -OH; 

is H or as defined in embodimen t paragraph [0046]; 

R^ R^ and R^ are as defined in embodiment paragraph [0046]; 

n, X, Q, and A are as defined in US 6,174,905; and 

R^^ is the same as R^ of US 6,174,905. 
[0207] In the compounds of embodimen t paraGraph [0206], R\ R^ R^ and R"^ are preferably as 
defined in embodiments paragraphs [0048] and [0049]. In other embodiments of the compounds of 
embodimen tp aracraph [0206], R\ R^, R^, and R^ are all H. Particular embodiments of the 
compounds of embodimen t paracraph [0206] are those obtained by substituting the terminal moiety: 



wherein <D, R\ R^, R^, and R^ are as defined in accordance with embodimen t paracraph [0046], and 
preferably [0048] and [0049]. Such embodiments are hereinafter collectively referred to as 
embodiment [02071. 




of the compounds of Table 1 of US 6,174,905 and the terminal moiety: 




of the compounds of Tables 2-4 of US 6,174,905 with the moiety: 
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[0208] In another embodiment acording to embodimen t paraeraph [0046], the invention 
comprises compounds of WOOl/70675 wherein the terminal moiety -C(0)-NHOH, -C(0)-CH2- 
SC(0)CH3, -C(0)-CH2-SH, -C(0)-CH2-SCH3, -C(0)-CH2-SCH2-phenyl, -C(0)-CH2-S-phenyl, -C(0)-CH2-SC(0)- 
phenyl and 



wherein <D, R\ R^, R^, and R^ are as defined in accordance with embodimen t paraeraph [0046], and 
preferably [0048] and [0049]. Such embodiments are hereinafter collectively referred to as 
embodiment [0208 ] . 

[0209] In the second aspec t (hereinafter embodiment [0209]) . the invention provides a 
composition comprising a compound according to any one of embodiments paragraphs [0046] - 
[0088], [0098] - [0110], and [0115] - [0207], or as depicted in any of the tables herein together with 
a pharmaceutically acceptable excipient. 

[0210] The third aspect of the invention (hereinafter embodiment [0210]) provides a method of 
inhibiting histone deacetylase, the method comprising contacting the histone deacelylase with a 
compound according to any one of embodiments paracraphs [0046] - [0088], [0098] - [0110], and 
[0115] - [0207] or as depicted in any of the tables herein, or with a composition according to 
embodiment p araeraph [0209]. Inhibition of the histone deacetylase can be in a cell or a multicellular 
organism. If in a multicellular organism, the method according to this aspect of the invention 
comprises administering to the organism a compound according any one of 
embodiments paragraphs [0046] - [0088], [0098] - [0110], and [0115] - [0207] or as depicted in any 
of the tables herein, or a composition according to embodimen t paraeraph [0209]. Preferably the 
organism is a mammal, more preferably a human. 
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of the compounds of Tables 2 and 3 are replaced by the moiety 




[0211] The data presented herein demonstrate the anti-tumor effects of the HDAC inhibitors of 
the invention. Recent publications reporting on HDAC inhibitor human clinical trials suggest that these 
inhibitors can effectively treat human solid tumors or cancer (lung, colon, prostrate, stomach, breast, 
leukemia), including complete remissions of transformed lymphoma (SAHA, ASCO Abstract No. 
2321, 2003) and peripheral T-cell lymphoma (depsipeptide/ FR901228 ASCO Abstract No. 88, 
2002). Together with the data presented herein demonstrating surprising efficacy at inhibiting HDAC- 
1 and tumor growth inhibition in vivo, these data lead on to reasonably expect that the HDAC-1 
inhibitors of the invention are useful not only for inhibition of HDAC, but as therapeutic agents for the 
treatment of cancer as well. 

[0212] Preferred compounds according to the invention include those in the Table 1, which were 
prepared essentially using the methods described herein and illustrated below in the schemes. All of 
the compounds in this application were named using Chemdraw Ultra version 6.0.2, which is 
available through Cambridgesoft.co, 100 Cambridge Park Drive, Cambridge, MA 02140, Namepro 
version 5.09, which is available from ACD labs, 90 Adelaide Street West, Toronto, Ontario, M5H, 
3V9, Canada, or were derived therefrom. 



Table 1 



Compound 


Name 


Structure 


C 


/V-[2-amino-5-(2-thienyl)phenyl]- 
4-{[(5-chloro-6-fluoro-lH- 
benzimidazol-2- 
yl)amino]methyl}benzamide 


/=\ HN— ^ 

H 


6 


/V-[2-amino-5-(2-thienyl)phenyl]- 
4-{[(3,4- 

dimethoxyphenyl)amino]methyl} 
benzamide 


MeO'-'^^N'''Nf^ H 
O 

\ f 


12 


/V-[2-amino-5-(2-thienyl)phenyl]- 
4-{[(3-fluoro-4- 

methoxyphenyl)amino]methyl}b 
enzamide 


xX 

F'^-^^^N^^r^ u NH2 
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Compound 


Name 


Structure 


23 


/\/-[2-amino-5-(2-thienyl)phenyl]- 

l-(3,4,5- 

trimethoxybenzyl)indoline-6- 
carboxamide 


H 

MeO <^f 


29 


/\/-[2-amino-5-(2-thienyl)phenyl]- 
5-{[(3,4,5- 

trimethoxyphenyl)amino]methyl 
}-l-benzofuran-2-carboxamide 


OMe 


0 


43 


/\/-[2-amino-5-(2-thienyl)phenyl]- 

4-{[(4'pyridin-3-ylpyrimidin-2- 

yl)amino]methyl}benzamide 


o LJ 


50 


/\/-[2-amino5-(2-thienyl)phenyl]- 

4-[({6-[2- 

(dimethylamino)ethoxy]-lH- 

benzimidazol-2- 

yl}thio)methyl]benzamide 


H3/ CH3 


55 


/V-[2-amino-5-(2-thienyl)phenyl]- 
4-{[(6-chloro-5-fluoro-lH- 
benzimidazol-2- 
yl)thio]methyl}benzamide 






67 


trans-/V-[2-amino-5-(2- 
thienyl)phenyl]-3-(4-{[(3,4,5- 
trimethoxyphenyl)amino]methyl 
}phenyl)acrylamide 


H3C0 >^ 
H3C0— ^ y—NH ^^-^ 
H3C0 


\) 
0 



[0213] We have unexpectedly found that when HDAC inhibitors including within them the 
benzamide moiety: 

NH2 

are substituted on the aniline ring at the 5-position (para to the -NH2 group) with a substantially 
planar ring or ring system (aryl or heteroaryl), the compound's HDAC inhibitory activity (as measured 
by the human HDAC-1 inhibition assay described below) increases by a factor of from 3 to 10 or 
more compared to similar compounds in which the aniline ring is unsubstituted or substituted with a 
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smaller, non-planar moiety, or if the planar moiety is at other than the 5-position of the aninlinyl ring. 
Additionally, we have found that the planar moiety itself can be substituted. Accordingly, in the 
compounds of the invention is a mono-, bi-, or tri-cyclic aryl or heteroaryl moiety, which moiety is 
optionally substituted. In some preferred embodiments is not further substituted. In other 
preferred embodiments, R^ is substituted with a moiety of from 1-5 atoms, e.g., methyl, 
hydroxymethyl, halomethyl, halo, hydroxy, amino, etc. In other embodiments, R^ is substituted with a 
larger moiety, e.g., from 6-25 atoms. 

[0214] This is surprising in view of T. Suzuki et. a/., J. Med. Chem, 1999, 42, 3001-3003, which 
teaches that the substitution pattern on the aniline ring of the benzamide fragment of known HDACs 
(wherein the amino group is ortho to the amide nitrogen) is highly sensitive to substitutions. 
Substituents such as Me and OMe ortho- or meta- relative to the amino group are detrimental to 
HDAC inhibitory activity, causing complete loss of HDAC potency. The same type of substituents in 
the para-position relative to the amino group did not cause significant drop of potency which allowed 
assuming that only small substituents such as Me, MeO, F, CI might be tolerated. 
[0215] Furthermore, we have surprisingly found that the HDAC inhibitory activity of such 
compounds {i.e., compounds comprising the chemical moiety of embodiment paraeraph [0046] and 
having a substantially planar ring or ring system at the 5-position of the aniline ring) is substantially 
independent of the identity of the chemical moiety bound to the carbonyl of the amide in 
embodimen tp araeraph [0046]. Accordingly, in compounds of formula 1 Y is any chemical moiety 
(preferably physiologically non-reactive) consisting of 1 to 50 atoms. 
[0216] The following are representative examples of the compounds according to the 
embodiments described above. 

Table la 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
eme 


15aa 


76aa 


o 

TT XT 


N-(2-amino-5- 
(3- 

methoxyprop 
-1- 

ynyDphenyl)- 

4-((3,4- 

dimethoxyph 

enylamino)m 

ethyDbenzam 

ide 


NMR: (DMSO) 5 (ppm): 9.52 (s, 
IH); 7.89 (d, J=8.2, 2H); 7.46 (d, J=8.2, 
2H); 7.25 (d, J=1.9, IH); 7.04 (dd, 
J=1.9, 8.2, IH); 6.70 (d, J=8.2, IH); 
6.64 (d, J=8.6, IH); 6.31 (d, J=2.5, IH); 
5.98 (m, 2H); 5.35 (bs, 2H); 4.29 (d, 
J=6.1,2H); 4.26 (s, 2H); 3.65 (s, 3H); 
3.58 (s, 3H); 3.29 (s, 3H).MS: calc: 
445.5; found: 446.4 (M+H) 


13 


19 


93 


HjN 

/=\ HN— ^ \ 


N-(2-amino-5- 

(2-((tert- 

butyldimethyl 

silyloxy)meth 

yl)thiophen-3- 

yl)phenyl)-4- 

methoxybenz 

amide 


NIWR: (DIVISO) 5 (ppm): 9.54 (s, 
IH), 7.96 (d, J = 8.8 Hz, 2H), 7.43 (d, J 
= 5.1 Hz, IH), 7.28 (d, J = 1.8 Hz, IH), 
7.09-7.02 (m, 4H), 6.81 (d, J = 8.2 Hz, 
IH), 5.05 (s, 2H), 4.82 (s, 2H), 3.83 (s, 
3H), 0.87 (s, 9H), 0.06 (s, 6H). MS: 
(calc.) 468.2; (obt.) 491.2 (M+Na)^ 


17 


19aa 


93aa 


0 


N-(2-amino-5- 

(thiophen-2- 

yDphenyDthio 

phene-2- 

carboxamide 


'H NIVIR: (DIVISO) 5 (ppm): 9.76 (s, 
IH), 7.99 (d, J= 2.9 Hz, IH), 7.82 (d, J= 
4.9 Hz, IH), 7.40 (s, IH), 7.34 (d, J= 
5.1 hz, IH), 7.29 (d, J= 8.2 Hz, IH), 
7.24 (d,J=3.9 Hz, IH), 7.20 (t, J= 3.9 
Hz, IH), 7.03 (t,J= 3.5 Hz, IH), 6.79 (d, 
J=8.2Hz, IH), 5.17(s, 2H). MS: 
300.04 (calc) 301.1 (obs) 


17 


19b 
b 


93bb 


H2N 

0 

F F 


N-(2-amino-5- 
(3,4- 

difluorophen 
yl)phenyl)-4- 
methoxybenz 
amide 


NMR: (DMSO) 5 (ppm): 9.59 (s, 
IH), 7.97 (d, J = 8.8, Hz, 2H), 7.59 
(ddd, J = 12.7, 7.8, 2.3, IH), 7.49 (d, J 
= 2.3 Hz, IH), 745-7.36 (m, 2H), 6.32 
(dd, J = 8.2, 2.2 Hz, IH), 7.04 (d, J = 
8.8, Hz, 2H), 6.84 (d, J = 8.2, Hz, IH), 
5.15 (s, IH), 3.83 (s, 3H). MS: (calc.) 
354.1; (obt.) 355.2 (MH)^ 


17 


19cc 


93cc 


/=\ HN— 4^ 

NMe2 


N-(2-amino-5- 

(4-N,N- 

dimethylamin 

ophenyDphen 

yi)-4- 

methoxybenz 
amide 


NMR: (DMSO) 5 (ppm): 9.61 (s, 
IH), 7.97 (d, J = 9.0, Hz, 2H), 7.38- 
7.36 (m, 3H), 7.21, (dd, J = 8.2, 2.2 Hz, 
IH), 7.04 (d, J = 8.8 Hz, 2H), 6.80 (d, J 
= 8.4 Hz, IH), 6.75 (d, J = 9.0 Hz, 2H), 
4.89 (sb, 2H), 3.83 (s, 3H), 2.90 (s, 6H). 
MS: (calc.) 361.1;(obt.) 362.3 (MH)^ 


17 
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Ex 
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Structure 


Name 


Characterization 


Sch 
eme 


19d 
d 


93dd 




N-(2-amino-5- 

(3-fluoro4- 

benzyloxyph 

enyDphenyl)- 

4- 

methoxybenz 
amide 


NMR: (DMSO) 5 (ppm): 9.59 (s, 
IH), 7.97 (d, J = 8.8, Hz, 2H), 7.47- 
7.22 (m, lOH), 7.04 (d, J = 9.0 Hz, 2H), 
6.82 (d, J = 8.4 Hz, IH), 5.18 (s, 2H), 
5.06 (sb, 2H), 3.83 (s, 3H). IWS: (calc.) 
442.2; (obt.) 443.4 (iVIHr. 


17 


19e 
e 


93ee 


/=\ HN— <( ^ 

/ ^OMe 


N-(2-amino-5- 

(3- 

methoxylphe 
nyl)phenyl)-4- 
methoxybenz 
amide 


'H NIVIR: (DIVISO) 5 (ppm): 9.61 (s, 

IH), 7.98 (d, J = 8.8 Hz, 2H), 7.47 (d, J 
= 2.2 Hz, IH), 7.32-7.26 (m, 2H), 7.12- 
7.10 (m, IH), 7.05-7.02 (m, 3H), 6.84 
(d, J = 8.2 Hz, IH), 6.80 (ddd, J = 8.2, 
2.5, 0.8 Hz, IH), 5.07 (sb, 2H), 3.84 (s, 
3H), 3.79 (s, 3H). MS: (calc.) 348.2; 
(obt.) 349.2 (MH)^ 


17 


19ff 


93ff 




N-(2-amino-5- 
(thiophen-2- 
yDphenyl)- 
2,2- 

dlfluorobenz 
o[d][l,3]diox 
ole-5- 

carboxamide 


NIVIR: (DMSO) 5 (ppm): 9.67 (s, 
IH), 7.94 (d, J = 1.6 Hz, IH), 7.83 (dd, 
J = 8.6, 1.8 Hz, IH), 7.48 (d, J = 8.4 
Hz, IH), 7.35 (d, J = 2.2 Hz, IH), 7.26 
(dd, J = 5.0, 1.2 Hz, IH), 7.22 (dd, J = 
8.2, 2.3 Hz, IH), 7.15 (dd, J = 3.6, 1.2 
Hz, IH), 6.96 (dd, J= 5.0, 3.5 Hz, IH), 
6.71 (d, J = 8.4 Hz, IH), 5.14 (s, 2H). 
MS: 374.05 (calc), 375.0 (obs). 


17 


19g 

g 


93gg 


0 


N-(2-amino-5- 

(thiophen-2- 

yDphenyDben 

zo[c][l,2,5]o 

xadiazole-5- 

carboxamide 


NMR: (DMSO) 5 (ppm): 10.03 (s, 
IH), 8.74 (s, IH), 8.15(d,J=9.4Hz, 
IH), 8.02 (d, J=9.4Hz, IH), 7.48 (d, J= 
2.0 Hz, IH), 7.33 (d, J= 5.1 Hz, IH), 
7.30 (dd, J= 8.4, 2.0 Hz, IH), 7.23 (d, 
J= 3.5 Hz, IH), 7.03 (t, J= 4.9 Hz, IH), 
6.79 (d, J= 8.2 Hz, IH), 5.32 (s, 2H). 
MS: 336.07 (calc), 337.0 (obs). 


17 


19hh 


93hh 




N-(2-amino-5- 

(thiophen-2- 

yDphenyDquin 

oxallne-2- 

carboxamide 


NMR: (DMSO) 5 (ppm): 10.25 (s, 
IH), 9.52 (s, IH), 8.27 to 8.21 (m, 2H), 
8.20 to 7.99 (m, 2H), 7.66 (d, J= 2.2 
Hz, IH), 7.35 (dd, J= 5.1, 0.98 Hz, IH), 
7.31 (dd, J= 8.2, 2.2 Hz, IH), 7.25 (dd, 
J= 3.5,0.98 Hz, IH), 7.04 (dd, J= 5.1, 
3.5 Hz, IH), 6.83 (d, J= 8.4 Hz, IH), 
5.28 (s, 2H). MS: 346.09 (calc), 347.1 
(obs). 


17 
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Ex 
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Structure 


Name 


Characterization 


Sch 
eme 


20 


94 




N-(2-amino-5- 
(2- 

(hydroxymet 
hyDthiophen- 
3-yl)phenyl)- 
4- 

methoxybenz 
amide 


NMR: (DMSO) 5 (ppm): 9.57 (s, 
IH), 7.96 (d, J = 8.8 Hz, 2H), 7.40 (d, J 
= 5.1 Hz, IH), 7.23 (d, J = 1.8 Hz, IH), 
7.09-7.02 (m, 4H), 6.81 (d, J = 8.0 Hz, 
IH), 5.51 (t,J = 5.4Hz, IH), 5.01 (s, 
2H), 4.64 (d, J = 5.3 Hz, 2H), 3.83 (s, 
3H). MS: (calc.) 354.1; (obt.) 354.1 
(IVI+Na)^ 


17 


20aa 


94aa 




N-(2-amino-5- 
(4- 

hydroxymeth 
ylphenyOphe 
nyl)-4- 

methoxybenz 
amide 


NMR: (DMSO) 5 (ppm): 9.61 (s, 
IH), 7.98 (d, J = 8.8, Hz, 2H), 7.51- 
7.47 (m, 3H), 7.32-7.28 (m, 3H), 7.04 
(d, J = 8.8 Hz, 2H), 6.84 (d, J = 8.2 Hz, 
IH), 5.15 (t, J = 5.8 Hz, IH), 5.04 (sb, 
2H), 4.49 (d, J = 5.7 Hz, 2H), 3.84 (s, 
3H). MS: (calc.) 348.1; (obt.) 349.1 
(MH)^ 


17 


20b 
b 


94bb 


H2N 


N-(2-amino-5- 
(3- 

hydroxymeth 
ylphenyOphe 
nyl)-4- 

methoxybenz 
amide 


NMR: (DMSO) 5 (ppm): 9.61 (s, 
IH), 7.98 (d, J = 9.0 Hz, 2H), 7.50-7.49 
(m, 2H), 7.40 (d, J = 8.0 Hz, IH), 7.34- 
7.29 (m, 2H), 7.17 (d, J = 8.0 Hz, IH), 
7.04 (d, J = 9.0 Hz, 2H), 6.85 (d, J = 
8.4 Hz, IH), 5.19 (t, J = 5.8 Hz, IH), 
5.06 (sb, 2H), 5.52 (d, J = 2.8 Hz, 2H), 
3.84 (s, 3H). MS: (calc.) 348.2; (obt.) 
349.1 (MH)^ 


17 


20cc 


94dd 


/—OH 

N=/ HN— ^ ^ 
H2N 


N-(2-amino-5- 
(4- 

(hydroxymet 

hyDphenyDph 

enylH- 

methoxybenz 

amide 


NMR: (DMSO) 5 (ppm): 9.89 (s, 

IH), 9.14 (d, J = 1.6 Hz, IH), 8.73 (dd, 
J = 4.9, 1.8 Hz, IH), 8.33 (dt, J = 8.0, 
1.9 Hz, IH), 6.54 (dd, J = 7.4, 5.2 Hz, 
IH), 7.51-7.49 (m, 3H), 7.34-7.30 (m, 
3H), 6.84 (d, J = 8.4 Hz, IH), 5.18 (sb, 
3H), 4.49 (d, J = 5.5 Hz, 2H). MS: 
(calc.) 319.1; (obt.) 320.2 (MH)^ 


17 


20d 
d 


94dd 


/=\ HN— {j> 

0 h-s 


N-(2-amino-5- 
(5- 

(hydroxymet 
hyDthiophen- 
2-yl)phenyl)- 
4- 

methoxybenz 
amide 


NMR: (DMSO) 5 (ppm): 9.60 (s, 
IH), 7.97 (d, J = 9.0, Hz, 2H), 7.40 (d, 
J = 2.2 Hz, IH), 7.23 (dd, J = 8.2, 2.2 
Hz, IH), 7.06-7.02 (m, 3H), 6.85 (d, J = 
3.5 Hz, IH), 6.78 (d, J = 8.4 Hz, IH), 
7.41 (s, IH), 5.10 (sb, 2H), 4.57 (sb, 
2H), 3.83 (s, 3H). MS: (calc.) 354.1; 
(obt.) 355.1 (MH)^ 


17 
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Structure 
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Characterization 


Sch 
eme 


21 


99 


MeO \=/ 


N-(2-amino-5- 

(4-((tert- 

butyldimethyl 

silyloxy)meth 

yDphenyDphe 

nyl)-4-((3,4- 

dimethoxyph 

enylamino)m 

ethyDbenzam 

ide 


NMR: (DMSO) 5 (ppm): 9.66 (s, 
IH), 7.93 (d, J = 8.0 Hz, 2H), 7.52-7.46 
(m, 5H), 7.31-7.29 (m, 3H), 6.84 (d, J = 
7.6 Hz, IH), 6.64 (d, J = 8.6 Hz, IH), 
6.32 (s, IH), 6.00-5.98 (m, 2H), 5.06 (s, 
2H), 4.70 (s, 2H), 4.30 (d, J = 5.9 Hz, 
2H), 3.66 (s, 3H), 3.59 (s, 3H), 0.91 (s, 
9H), 0.10 (s, 6H). MS: (calc.) 597.2 
(obt.) 598.5 (MHr. 


18 


21-1 


100 


MeO ^\ 
HO 


N-(2-amino-5- 
(4- 

(hydroxymet 
hyDphenyDph 
enyl)-4-((3,4- 
dimethoxyph 
enylamino)m 
ethyDbenzam 
ide 


NMR: (DMSO) 5 (ppm): 9.67 (s, 
IH), 7.93 (d, J = 7.8 Hz, 2H), 7.50-7.46 
(m, 5H), 7.31-7.29 (m, 3H), 6.84 (d, J = 
8.0 Hz, IH), 6.64 (d, J = 8.4 Hz, IH), 
6.32 (d, J = 2.0 Hz, IH), 6.00-5.98 (m, 
2H), 5.15 (t, J = 5.5 Hz, IH), 5.06 (s, 
2H), 4.49 (d, J = 5.7 Hz, 2H), 4.31 (d, J 
= 5.9 Hz, 2H), 3.66 (s, 3H), 3.59 (s, 
3H). MS: (calc.) 483.2; (obt.) 484.4 
(MH)^ 


18 


22 


104 


0 

MeO 


N-(2-amino-5- 
(4- 

methoxycarb 

onylphenyDp 

henyl)-4- 

methoxybenz 

amide 


NMR: (DMSO) 5 (ppm): 9.61 (s, 
IH), 7.98(d, J = 8.8, Hz, 2H), 7.95 (d, 
J = 8.4 Hz, 2H), 7.71, (d, J = 8.4 Hz, 
2H), 7.60 (d, J = 2.2 Hz, IH), 7.43 (dd, 
J = 8.4, 2.2 Hz, IH), 7.04 (d, J = 8.8 
Hz, 2H), 6.86 (d, J = 8.4 Hz, IH), 5.27 
(sb, 2H), 3.85 (s, 3H), 3.84 (s, 3H). MS: 
(calc.) 376.1; (obt.) 377.1 (MH)^ 


19 


23 


105 




N-(2-amino-5- 
(4- 

carboxyphen 
yl)phenyl)-4- 
methoxybenz 
amide 


NMR: (DMSO) 5 (ppm): 9.61 (s, 
IH), 7.98(d, J = 8.6, Hz, 2H), 7.93 (d, 
J = 8.2 Hz, 2H), 7.66 (d, J = 8.2 Hz, 
2H), 7.58 (d,J = 2.0 Hz, IH), 7.40 (dd, 
J = 8.2, 2.0 Hz, IH), 7.04 (d, J = 8.8 
Hz, 2H), 6.86 (d, J = 8.4 Hz, IH), 5.23 
(sb, 2H), 3.84 (s, 3H). MS: (calc.) 
362.1; (obt.) 363.1 (MH)^ 


19 


24 


107 


MeO 


methyl 4- 

amlno-3-(4- 

methoxybenz 

amido)benzo 

ate 


NMR: (DMSO) 5 (ppm): 9.51 (s, 
IH), 7.96 (d, J = 8.8 Hz, 2H), 7.75 (d, J 
= 2.0 Hz, IH), 7.56 (dd, J = 8.4, 2.0 
Hz, IH), 7.03 (d,J = 9.0 Hz, 2H), 6.75 
(d, J = 8.4 Hz, IH), 5.80 (s, 2H), 3.83 
(s, 3H), 3.75 (s, 3H). MS: (calc.) 300.1; 
(obt.) 301.1 (MH)^ 


20 
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Sch 
eme 


24aa 


107a 
a 




N-(2-amino-5- 
benzoylphen 
yl)-4- 

methoxybenz 
amide 


NMR: (DMSO) 5 (ppm): 9.55 (s, 
IH), 7.95 (d, J = 8.8 Hz, 2H), 7.63-7.47 
(m, 7H), 7.02 (d, J = 8.8 Hz, 2H), 6.80 
(d, J = 8.4 Hz, IH), 5.98 (s, 2H), 3.83 
(s,3H). MS:(calc.) 346.1; (obt.) 347.1 

mr. 


20 


25 


108 


0 


4-amino-3-(4- 
methoxybenz 
amido)benzoi 
c acid 


NMR: (DMSO) 5 (ppm): 9.52 (s, 
IH), 7.96 (d, J = 8.8 Hz, 2H), 7.71 (d, J 
= 2.0 Hz, IH), 7.54 (dd, J = 8.4, 2.0 
Hz, IH), 7.02 (d,J = 9.0 Hz, 2H), 6.74 
(d, J = 8.4 Hz, IH), 5.69 (s, 2H), 3.83 
(s, 3H). MS: (calc.) 361.1; (obt.) 362.3 
(MH)^ 


20 


26 


109 


^— O ^NH2 
O 


N-(2-amino-5- 

carbamoylph 

enyl)-4- 

methoxybenz 

amide 


NMR: (DMSO) 5 (ppm): 9.57 (s, 
IH), 7.96 (d, J = 8.8 Hz, 2H), 7.67 (d, J 
= 2.2 Hz, IH), 7.59 (sb, IH), 7.52 (dd, J 
= 8.2, 2.0 Hz, IH), 7.02 (d, J = 8.8 Hz, 
2H), 6.90 (sb, IH), 6.72 (d, J = 8.4 Hz, 
IH), 5.41 (s,2H), 3.83 (s,3H). MS: 
(calc.) 285.1; (obt.) 286.1 (MH)^ 


20 


27 


112 


H2N 

^— 0 ^NHPh 


N-(2-amino-5- 
phenylcarba 
moylphenyl)- 
4- 

methoxybenz 
amide 


NMR: (DMSO) 5 (ppm): 9.83 (s, 
IH), 9.62 (s, IH), 7.99 (d, J = 8.8 Hz, 
2H), 7.82 (d,J = 2.0 Hz, IH), 7.73 (dd, 
J = 8.8, 1.2 Hz, 2H), 7.67 (dd, J = 8.4, 
2.2 Hz, IH), 7.31-7.27 (m, 2H), 7.05- 
7.01 (m, 3H), 6.80 (d, J = 8.4 Hz, IH), 
3.84 (s, 3H). MS: (calc.) 361.1; (obt.) 
362.1 (MH)^ 


20 


27aa 


112a 
a 


H2N O-Ph 

0 


N-(2-amino-5- 

(phenoxyphe 

nyDcarbamoy 

IphenylH- 

methoxybenz 

amide 


NMR: (DMSO) 6 (ppm): 9.87 (s, 
IH), 9.62 (s, IH), 7.99 (d, J = 8.8 Hz, 
2H), 7.82 (d, J = 2.2 Hz, IH), 7.75 (dt, J 
= 9.0, 2.7 Hz, 2H), 7.67 (dd, J = 8.4, 
2.2 Hz, IH), 7.38-7.32 (m, 2H), 7.10- 
6.94 (m, 7H), 6.80 (d, J = 8.4 Hz, IH), 
5.56 (sb, 2H), 3.84 (s, 3H). MS: (calc.) 
453.2; (obt.) 454.2 (MH)^ 


20 


28 


114 


Br 

0 A 


N-(2-amino-5- 
bromophenyl 
)-4- 

methoxybenz 
amide 


NMR: (DMSO) 5 (ppm): 9.52 (s, 
IH), 7.93 (d, J=9.0 Hz, 2H), 7.34 (d, 
J=2.3 Hz, IH), 7.08 (dd, J=8.6, 2.3 Hz, 
IH), 7.02 (d, J=9.0 Hz, 2H), 6.71 (d, 
J=8.6 Hz, IH), 5.10 (s, 2H), 3.82 (s, 
3H). MS: 321.17(calc) 321.0/323.0 
(found). 


21 
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Sch 
eme 


29 


115 


F 


N-(2-amino-5- 

(3-chloro-4- 

fluorophenyl) 

phenyl)-4- 

methoxybenz 

amide 


NMR: (DMSO) 5 (ppm): 9.59 (s, 
IH), 7.97 (d,J = 8.8 Hz, 2H), 7.71 (dd, 
J = 7.2, 2.3 Hz, IH), 7.56-7.52 (m, IH), 
7.51 (d, J = 2.2 Hz, IH), 7.40 (t, J= 9.0 
IH), 7.33 (dd,J = 8.2, 2.3, IH), 7.04 
(d, J = 9.0 Hz, 2H), 6.84 (d, J = 8.4 Hz, 
IH), 5.16 (sb, 2H), 3.84 (s, 3H). MS: 
(calc.) 370.1; (obt.) 371.1 (IVIH)^ 


21 


29aa 


115a 
a 


O 

F 


N-(2-amino-5- 
(4- 

fluorophenyl) 
phenyl)-4- 
methoxybenz 
amide 


NMR: (DMSO) 5 (ppm): 400 MHz, 
(DMSO) d (ppm): 9.59 (s, IH), 7.97 (d, J 
= 8.4 Hz, 2H), 7.58-7.54 (m, 2H), 7.46 
(bs, IH), 7.27(d, J = 8.0 Hz, IH), 7.19 
(t, J = 8.8 Hz, 2H), 7.04 (d, J = 8.8 Hz, 
2H), 6.84 (d, J = 8.4 Hz, IH), 5.07 (sb, 
2H), 3.83 (s, 3H). MS: (calc.) 336.1; 
(obt.) 337.2 (MH)^ 


21 


29b 
b 


115b 
b 


H2N 

0CF3 


N-(2-amino-5- 
(4- 

(trifluoromet 

hoxy)phenyl) 

phenyl)-4- 

methoxybenz 

amide 


NMR: (DMSO) 5 (ppm): 9.60 (s, 
IH), 7.97 (d, J = 8.6 Hz, 2H), 7.65 (d, J 
= 8.8 Hz, 2H), 7.50 (s, IH), 7.36-7.31 
(m, 3H), 7.04 (d, J = 8.6 Hz, 2H), 6.85 
(d,J = 8.4 Hz, IH), 5.15 (sb, 2H), 3.83 
(s, 3H). MS: (calc.) 402.1; (obt.) 403.4 
(MH)^ 


21 


29cc 


115c 
c 


CF3 


N-(2-amino-5- 

(4- 

(trifluoromet 

hyDphenyDph 

enyl)-4- 

methoxybenz 

amide 


NMR: (DMSO) 5 (ppm): 9.61 (s, 
IH), 7.98 (d, J = 8.6 Hz, 2H), 7.77 (d, J 
= 8.2 Hz, 2H), 7.71 (d, J = 8.2 Hz, 2H), 
7.58 (s, IH), 7.40 (d, J = 8.6 Hz, IH), 
7.04 (d, J = 8.8 Hz, 2H), 6.87 (d, J = 
8.4 Hz, IH), 5.25 (sb, 2H), 3.84 (s, 
3H). MS: (calc.) 386.1; (obt.) 387.4 
(MH)^ 


21 


30 


116 




N-(2-amino-5- 
(4,4,5,5- 
tetramethyl- 
1,3,2- 

dioxaborolan- 

2-yl)phenyl)- 

4- 

methoxybenz 
amide 


NMR: (DMSO) 5 (ppm): 9.47 (s, 
IH), 7.95 (d, J=8.8 Hz, 2H), 7.41 (d, 
J=1.4 Hz, IH), 7.24 (dd, J=7.8, 1.4 Hz, 
IH), 7.01 (d, J=8.8 Hz, 2H), 6.70 (d, 
J=7.8 Hz, IH), 5.31 (s, 2H), 3.82 (s, 
3H), 1.25 (s, 12H). MS: 368.24(calc) 
369.1 (found) 


21 



10/574,088 

Substitute specification (marked up) 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
eme 


31 


117 




/\/-(4-amino- 
4'- 

acetylbiphen- 
3-yl)-4- 

methoxybenz 
amide 


NMR: (DMSO) 5 (ppm): 9.61 (s, 
IH), 7.96 (dd, J=12.8, 8.8 Hz, 4H), 
7.70 (d, J=8.8 Hz, 2H), 7.60 (d, J=2.1 
Hz, IH), 7.42 (dd, J=8.4, 2.3 Hz, IH), 
7.04 (d, J=8.8 Hz, 2H), 6.86 (d, J=8.2 
Hz, IH), 5.26 (s, 2H), 3.84 (s, 3H), 2.58 
(s, 3H). MS: 360.41 (calc) 361.1 (MH+) 
(found) 


21 


31aa 


117a 
a 




/V-(4- 

aminobiphen 
yl)-3- 

methoxybenz 
amide 


NMR: (DMSO) 5 (ppm): 9.64 (s, 
IH), 8.01 (d, J=8.8 Hz, 2H), 7.57 (dd, 
J=8.4, 1.2 Hz, 2H), 7.51 (d, J=2.0 Hz, 
IH), 7.40 (t, J=7.8 Hz, 2H), 7.34 (dd, 
J=8.2, 2.0 Hz, IH), 7.25 (t, J=7.2 Hz, 
IH), 7.07 (d, J=8.8 Hz, 2H), 6.88 (d, 
J=8.2 Hz, IH), 5.10 (s, 2H), 3.87 (s, 
3H). MS: 318.37(calc) 319.1(found) 


21 


31b 
b 


117b 
b 




/\/-(4-amino- 
4'- 

cyanobiphen- 

3-yl)-4- 

methoxybenz 
amide 


NMR: (DMSO) 5 (ppm): 9.59 (s, 
IH), 7.98 (d,J=9.0 Hz, 2H), 7.81-7.73 
(m, 4H), 7.61 (d, J=2.2 Hz, IH), 7.43 
(dd, J=8.4, 2.3 Hz, IH), 7.04 (d, J=8.8 
Hz, 2H), 6.86 (d, J=8.4 Hz, IH), 5.32 (s, 
2H), 3.84 (s, 3H). MS: 343.38 (calc) 
344.1 (MH+) (found) 


21 


31cc 


117c 
c 




W2-amino-5- 

(5- 

acetylthiophe 
n-2-yl)phenyl)- 
4- 

methoxybenz 
amide 


NMR: (DMSO) 5 (ppm): 9.59 (s, 
IH), 7.97 (d,J=8.8 Hz, 2H), 7.84 (d, 
J=4.1 Hz, IH), 7.57 (d, J=2.2 Hz, IH), 
7.39 (dd, J=8.3, 2.3 Hz, IH), 7.37 (d, 
J=3.9 Hz, IH), 7.04 (d, J=8.8 Hz, 2H), 
6.81 (d, J=8.4 Hz, IH), 5.42 (s, 2H), 
3.84 (s, 3H), 2.50 (s, 3H). MS: 366.43 
(calc) 367.1 (MH+) (found) 


21 


31d 
d 


117d 
d 




/\/-(4-amino- 
4'-(2- 

hydroxyethyl) 

biphen-3-yl)- 

4- 

methoxybenz 
amide 


NMR: (DMSO) 6 (ppm): 9.60 (s, 
IH), 7.97 (d, J=8.8 Hz, 2H), 7.44 (d, 
J=8.4 Hz, 3H), 7.27 (d, J=8.4 Hz, IH), 
7.21 (d, J=8.4 Hz, 2H), 7.03 (d, J=9.0 
Hz, 2H), 6.83 (d, J=8.4 Hz, IH), 5.01 (d, 
J=10.4 Hz, 2H), 4.64 (t, J=5.3 Hz, IH), 
3.84 (s, 3H), 3.63-3.58 (m, 2H), 2.72 (t, 
J=7.0 Hz, 2H). MS: 362.43 (calc) 
363.1 (MH-H) (found) 


21 



10/574,088 

Substitute specification (marked up) 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
eme 


31e 
e 


117e 
e 




/V-(2-amino-5- 

(pyridin-3- 

yl)phenyl)-4- 

methoxybenz 

amide 


NMR: (DMSO) 5 (ppm): 9.62 (s, 
IH), 8.77 (s, IH), 8.42 (d, J=4.7 Hz, 
IH), 7.98 (d,J=7.0 Hz, 2H), 7.93 (d, 
J=7.9 Hz, IH), 7.53 (s, IH), 7.40-7.36 
(m, 2H), 7.04 (d, J=8.8 Hz, 2H), 6.87 (d, 
J=8.2 Hz, 2H), 5.16 (d, J=9.7 Hz, 2H), 
3.84 (s, 3H). MS: 319.36 (calc) 320. 1 
(MH+) (found) 


21 


31ff 


117ff 




/\/-(4-amino- 
4'- 

methylsulfon 
ylbiphen-3-yl)- 
4- 

methoxybenz 
amide 


NMR: (DMSO) 5 (ppm): (DMSO d6) 
d(ppm):9.61 (s, IH), 7.98 (d, J=9.0 Hz, 
2H), 7.89 (d, J=8.6 Hz, 2H), 7.81 (d, 
J=8.8 Hz, 2H), 7.62-7.61 (m, IH), 7.43 
(dd,J=8.4, 2.3 Hz, IH), 7.04 (d, J=8.8 
Hz, 2H), 6.88 (d, J=8.4 Hz, IH), 5.30 (s, 
2H), 3.84 (s, 3H), 3.22 (s, 3H). MS: 
396.46 (calc) 397.2 (MH+) (found) 


21 


31g 

g 


117g 
g 




4-(-4'-amino- 

/V-3'-(4- 

methoxybenz 

amido) 

biphenyl 

acetic acid 


NMR: (DMSO) 5 (ppm): 9.61 (s, 
IH), 7.98 (d,J=9.0 Hz, 2H), 7.48 (d, 
J=6.5 Hz, 3H), 7.29 (dd, J=8.4, 2.2 Hz, 
IH), 7.25 (d,J=8.2 Hz, 2H), 7.04 (d, 
J=8.8 Hz, 2H), 6.84 (d, J=8.4 Hz, IH), 
5.05 (s, 2H), 3.84 (s, 3H), 3.56 (s, 3H). 
MS: 376.41 (calc) 377.2 (MH+) (found) 


21 


31hh 


117h 
h 




/V-(4-amino- 
4'-/V- 

acetamidobi 
phen-3-yl)-4- 
methoxybenz 
amide 


NMR: (DMSO) 5 (ppm): 9.92 (s, 
IH), 9.60 (s, IH), 7.97 (d, J=8.8 Hz, 
2H), 7.57 (d, J=8.8 Hz, 2H), 7.48-7.44 
(m, 3H), 7.27 (d, J=8.4 Hz, IH), 7.04 (d, 
J=8.8 Hz, 2H), 6.83 (d, J=8.2 Hz, IH), 
5.00 (d, J=10.2Hz, 2H), 3.84 (s, 3H), 
2.04 (s, 3H). MS: 375.43 (calc) 376.3 
(MH-H) (found) 


21 


Slii 


117ii 




N-(2-amino-5- 

(pyridin-4- 

yl)phenyl)-4- 

methoxybenz 

amide 


NMR: (DMSO) 5 (ppm): 9.61 (s, 
IH), 8.49 (d,J=5.9 Hz, 2H), 7.98 (d, 
J=8.8 Hz, 2H), 7.65 (d, J=2.2 Hz, IH), 
7.57 (dd, J=4.5, 1.6 Hz, 2H), 7.49 (dd, 
J=8.4, 2.2 Hz, IH), 7.04 (d, J=9.0 Hz, 
2H), 6.87 (d,J=8.4 Hz, IH), 5.34 (d, 
J=8.6Hz, 2H), 3.84 (s, 3H). MS: 
319.36 (calc) 320.2 (MH+) (found) 


21 



10/574,088 

Substitute specification (marked up) 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
eme 


31jj 


117ii 




/V-(4-amino- 
4'- 

hydroxybiphe 
n-3-yl)-4- 
methoxybenz 
amide 


NMR: (DMSO) 5 (ppm): 9.59 (s, 
IH), 9.32 (s, IH), 7.97 (d, J=9.0 Hz, 
2H), 7.37 (d, J=2.2 Hz, IH), 7.33 (d, 
J=8.8 Hz, 2H), 7.19 (dd, J=8.2, 2.2 Hz, 
IH), 7.03 (d,J=9.0 Hz, 2H), 6.80 (d, 
J=8.4 Hz, IH), 6.76 (d, J=8.6 Hz, 2H), 
4.92 (s, 2H), 3.83 (s, 3H). MS: 334.37 
(calc) 335.1 (IVIH+) (found) 


21 


31 kk 


117jj 


OMe 


/\/-(4-amino- 
4'- 

methoxybiph 
en-3-yl)-4- 
methoxybenz 
amide 


NMR: (DMSO) 5 (ppm): 9.60 (s, 
IH), 7.97 (d, J=8.8 Hz, 2H), 7.46 (d, 
J=8.8 Hz, 2H), 7.41 (d, J=2.3 Hz, IH), 
7.23 (dd, J=8.2, 2.1 Hz, IH), 7.03 (d, 
J=9.1 Hz, 2H), 6.94 (d, J=8.8 Hz, 2H), 

6.82 (d,J=8.5 Hz, IH), 4.97 (s, 2H), 

3.83 (s, 3H), 3.76 (s, 3H). MS: 348.40 
(calc) 349.2 (MH+) (found) 


21 


3111 


11711 




N-(2-amino-5- 
(2- 

methylbenzo[ 

d]thiazol-5- 

yl)phenyl)-4' 

methoxybenz 

amide 


NMR: (DMSO) 5 (ppm): 9.63 (s, 
IH), 8.02-7.97 (m, 4H), 7.60-7.57 (m, 
2H), 7.40 (dd, J=8.2, 2.1 Hz, IH), 7.04 
(d, J=8.8 Hz, 2H), 6.87 (d, J=8.5 Hz, 
IH), 5.11 (s, 2H), 3.84 (s, 3H), 2.80 (s, 
3H). MS: 389.47 (calc) 390.2 (MH+) 
(found) 


21 


31m 
m 


117m 
m 




/\/-(4-amino- 
3'-(2- 

hydroxyethyl) 

biphen-3-yl)- 

4- 

methoxybenz 
amide 


NMR: (DMSO) 5 (ppm): 9.61 (s, 
IH), 7.98 (d,J=8.8 Hz, 2H), 7.47 (d, 
J=2.0 Hz, IH), 7.38-7.34 (m, 2H), 7.30- 
7.25 (m, 2H), 7.07 (d, J=7.4 Hz, 2H), 
7.04 (d,J=9.0 Hz, IH), 6.84 (d, J=8.2 
Hz, IH), 5.04 (s, 2H), 4.64 (t, J=5.3 Hz, 
IH), 3.84 (s, 3H), 3.63 (quad, J=7.0 Hz, 
2H), 2.76 (t, J=7.0 Hz, 2H). MS: 
362.43 (calc) 363.3 (MH+) (found) 


21 


31nn 


117n 
n 




/V-(2-amino-5- 

(pyrimidin-5- 

yl)phenyl)-4- 

methoxybenz 

amide 


NMR (DMSO) 5 (ppm): 9.64 (s, 
IH), 9.02 (s, IH), 9.00 (s, 2H), 7.98 (d, 
J=8.6 Hz, 2H), 7.61 (d, J=1.6Hz, IH), 
7.46 (dd, J=8.4, 1.8 Hz, IH), 7.04 (d, 
J=8.6 Hz, 2H), 6.90 (d, J=8.2Hz, IH), 
5.30 (s, 2H), 3.84 (s, 3H). MS: 320.35 
(calc) 321.2(MH-K)(found) 


21 



10/574,088 

Substitute specification (marked up) 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
eme 


31o 

0 


1170 

0 




N-[2-Amino-5- 

(5-sulfamoyl- 

thiophen-2- 

yl)-phenyl]-4- 

methoxy- 

benzamide 


NMR (DMSO) 5 (ppm): 9.58 (s, 
IH), 7.97 (d,J=8.4 Hz, 2H), 7.61 (s, 
2H), 7.51 (d, J=1.2 Hz, IH), 7.43 (dd, 
J=3.9, 1.0 Hz, IH), 7.32 (dd, J=8.4, 1.4 
Hz, IH), 7.23 (d, J=3.9 Hz, IH), 7.04 (d, 
J=8.2 Hz, 2H), 6.81 (d, J=8.2Hz, IH), 
5.35 (s, 2H), 3.84 (s, 3H). MS: 403.47 
(calc) 404.2 (MH+) (found) 


21 


31p 
P 


117p 
P 




N-(2-amino-5- 

(2,4- 

dimethoxypy 

rimidin-5- 

yl)phenyl)-4- 

methoxybenz 

amide 


NMR (DMSO) 5 (ppm): 9.60 (s, 
IH), 8.24 (s, IH), 7.96 (d, J=8.2 Hz, 
2H), 7.31 (s, IH), 7.13(d, J=9.4 Hz, 
IH), 7.03 (d,J=8.2Hz, 2H), 6.81 (d, 
J=7.9 Hz, IH), 5.06 (s, 2H), 3.92 (s, 
3H), 3.91 (s, 3H), 3.83 (s, 3H). MS: 
380.40 (calc) 381.4 (MH+) (found) 


21 


31q 
q 


117q 
q 




/\/-(4-amino- 
4'- 

sulfamoylbip 
hen-3-yl)-4- 
methoxybenz 
amide 


'HNMR (DMSO) 5 (ppm): 9.64 (s, 
IH), 8.01 (d,J=9.0 Hz, 2H), 7.82 (d, 
J=8.6 Hz, 2H), 7.76 (d, J=8.8 Hz, 2H), 
7.60 (d,J=2.2 Hz, IH), 7.43 (dd, J=8.6, 
6.3 Hz, IH), 7.33 (s, 2H), 7.07 (d, J=9.0 
Hz, 2H), 6.89 (d, J=8.2 Hz, IH), 5.27 (s, 
2H), 3.86 (s, 3H). MS: 397.45 (calc) 
398.4 (found) 


21 


Slrr 


117rr 


SO2NH2 


/V-(2-amino-5- 
(5-(2-methyl- 
2-sulfamoyl- 
propyDthiopli 
en-2- 

yl)phenyl)-4- 

methoxybenz 

amide 


NMR (DMSO) 6 (ppm): 9.58 (s, IH), 
7.97 (d, J=8.8 Hz, 2H), 7.66 (s, IH), 
7.49 (d,J=2.3 Hz, IH), 7.44 (d, J=3.9 
Hz, IH), 7.32 (dd, J=8.2, 2.2 Hz, IH), 
7.22 (d,J=3.9 Hz, IH), 7.03 (d, J=9.0 
Hz, 2H), 6.80 (d, J=8.2 Hz, IH), 5.36 (s, 
2H), 3.83 (s, 3H), 1.99 (s, 2H), 1.17 (s, 
6H). MS: 459.59 (calc) 460.4 (found) 


21 


31ss 


117s 
s 


SO2NH2 


/V-(4-amino- 
3'- 

sulfamoylbip 
hen-3-yl)-4- 
methoxybenz 
amide 


NMR (DMSO) 5 (ppm): 9.62 (s, IH), 
7.99 (s, IH), 7.98 (d, J=8.8 Hz, 2H), 
7.77 (d,J=8.6 Hz, IH), 7.64 (d, J=7.8 
Hz, IH), 7.55 (t, J=7.8 Hz, IH), 7.54 (d, 
J=2.5 Hz, IH), 7.36 (dd, J=8.2, 2.0 Hz, 
IH), 7.35 (s, 2H), 7.03 (d, J=8.8 Hz, 
2H),6.87 (d, J=8.4 Hz, IH), 5.20 (s, 
2H), 3.83 (s, 3H). MS: 397.45 (calc) 
398.3 (found) 


21 



10/574,088 

Substitute specification (marked up) 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
eme 


31tt 


117tt 




N-(2-amino-5- 

(5-(isoxazol- 

3-yl)thiophen- 

2-yl)phenyl)- 

4- 

methoxybenz 
amide 


NMR (Acetone-d6) d(ppm): 7.89 
(d, J=8.8 Hz, 2H), 7.77 (d, J=4.1 Hz, 
IH), 7.61 (d, J=2.2 Hz, IH), 7.31 (dd, 
J=8.4, 2.3 Hz, IH), 7.26 (d, J=4.1 Hz, 
IH), 6.91 (d,J=9.0 Hz, 2H), 6.80 (d, 
J=8.4 Hz, IH), 3.75 (s, 3H). IVIS: 
391.45 (calc) 392.3 (found) 


21 


31uu 


117u 
u 




/\/-(2-amino-5- 
(6- 

fluoropyridin- 
3-yl)phenyl)- 
4- 

methoxybenz 
amide 


'H NMR (Acetone-d6) d(ppm): 9.08 
(bs, IH), 8.40 (d,J=2.2Hz, IH), 8.12 
(ddd, J=8.4, 7.8, 2.7 Hz, IH), 8.04 (d, 
J=8.6 Hz, 2H), 7.64 (t, J=2.3 Hz, IH), 
7.36 (ss, J=8.2, 2.2 Hz, IH), 7.10 (ddd, 
J=8.6, 2.5, 0.6 Hz, IH), 7.06 (d, J=9.0 
Hz, 2H), 7.00 (d, J=8.2Hz, IH), 4.89 
(bs, 2H), 3.90 (s, 3H). MS: 337.35 (calc) 
338.1 (found) 


21 


31vv 


117v 

V 




N-[2-Amino-5- 

(5- 

carbamido- 

thiophen-2- 

yl)-phenyl]-4- 

methoxy- 

benzamide 


NMR (Acetone-d6) d(ppm):8.04 (d, 

J=9.0 Hz, 2H), 7.68 (t, J=2.2Hz, IH), 
7.63 (d, J=3.9 Hz, IH), 7.05 (d, J=9.0 
Hz, 2H), 6.92 (d, J=8.4 Hz, IH), 3.90 (s, 
3H). MS: 367.43 (calc) 368.1 (found) 


21 


31w 
w 


117w 
w 




/V-(2-amino-5- 
(5-(l- 

hydroxyethyl) 

thiophen-2- 

yl)phenyl)-4- 

methoxybenz 

amide 


NMR: (DMSO) 6 (ppm): 9.58 (s, 
IH), 7.97 (d,J=8.8 Hz, 2H), 7.40 (d, 
J=2.2 Hz, IH), 7.22 (dd, J=8.2, 2.2 Hz, 
IH), 7.05-7.02 (m, 3H), 6.81 (dd, J=3.5, 
0.8 Hz, IH), 6.77(d, J=8.2 Hz, IH), 
5.48 (d, J=4.7Hz, IH), 5.09 (s, 2H), 
4.88 (quint, J=5.3 Hz, IH), 3.83 (s, 3H), 
1.42(d,J=6.3Hz, 3H). MS: 368.45 
(calc) 369.1 (MH+) (found) 


21 


31xx 


117x 

X 


S02N(Me)2 


N-[2-Amino-5- 

(5-(N,N- 

dimethyDsulf 

amoyl- 

thiophen-2- 

yl)-phenyl]-4- 

methoxy- 

benzamide 


NMR (DMSO) 5 (ppm): 9.56 (s, 
IH), 7.97 (d, J=8.8 Hz, 2H), 7.54 (d, 
J=2.2 Hz, IH), 7.52 (d, J=3.9 Hz, IH), 
7.38 (d, J=3.9 Hz, IH), 7.37 (dd, J=8.4, 
2.2 Hz, IH), 7.03 (d, J=9.0 Hz, 2H), 
6.81 (d, J=8.4 Hz, IH), 5.41 (s, 2H), 
3.83 (s, 3H), 2.67 (s, 6H). MS: 431.53 
(calc) 432.2 (found) 


21 



10/574,088 

Substitute specification (marked up) 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
eme 


32 


122 




N-(2-amino-5- 

(thiophen-2- 

ylthio)phenyl) 

-4-((3,4- 

dimethoxyph 

enylamino)m 

ethyDbenzam 

ide 


NMR: (DMSO) 5 (ppm): 9.57 (s, 
IH), 7.87 (d, J=8.4 Hz, 2H), 7.57 (dd, 
J=5.3, 1.2 Hz, IH), 7.44 (d, J=8.4 Hz, 
2H), 7.27 (d, J=2.0 Hz, IH), 7.19 (dd, 
J=3.5, 1.2 Hz, IH), 7.05 (dd, J=8.2, 2.2 
Hz, IH), 7.01 (dd, J=5.3, 3.5 Hz, IH), 
6.72 (d, J=8.2 Hz, IH), 6.63 (d, J=8.6 
Hz, IH), 6.30 (d, J=2.5 Hz, IH), 5.97 
(dd, J=8.4, 2.5 Hz, IH), 5.96 (d, J=6.5 
Hz, IH), 5.20 (s, 2H), 4.28 (d, J=6.3 Hz, 
2H), 3.65 (s, 3H), 3.58 (s, 3H). IVIS: 
491.63(calc) 492.5(found) 


22 


33 


123 




N-(2-amino-5- 
(propylthio)p 
henyl)-4-((3,4- 
dimethoxyph 
enylamino)m 
ethyDbenzam 
ide 


NIVIR (DIVIS0-d6) d(ppm):9.57 (s, 

IH), 7.89 (d, J=8.2 Hz, 2H), 7.45 (d, 
J=8.0 Hz, 2H), 7.23 (d, J=0.4 Hz, IH), 
7.01 (dd, J=8.4, 2.2 Hz, IH), 6.71 (d, 
J=8.4 Hz, IH), 6.63 (d, J=8.6 Hz, IH), 
6.31 (d, J=2.3 Hz, IH), 5.98 (dd, J=8.2, 
2.5 Hz, IH), 5.97 (d, J=5.9 Hz, IH), 
5.04 (s, 2H), 4.29 (d, J=5.9 Hz, 2H), 
3.65 (s, 3H), 3.58 (s, 3H), 2.71 (t, J=7.0 
Hz, 2H), 1.50 (sext, J=7.0 Hz, 2H), 0.93 
(t, J=7.2Hz, 3H). LRIVIS: 451.59(calc) 
452.5(found) 


22 


34 


125 


o 

MfaO M JJ MHo 

Tj XT 


N-(2-amino-5- 
(2- 

phenylethyny 

l)phenyl)-4- 

((3,4- 

dimethoxyph 
enylamino)m 
ethyDbenzam 
ide 


NMR: (CD30D) d(ppm): 7.93 (d, 
J=8.4 Hz, 2H), 7.52 (d, J=8.2 Hz, 2H), 
7.44 (dd, J=8.2, 1.8 Hz, 2H), 7.35-7.29 
(m, 4H), 7.21 (dd, J=8.2, 2.0 Hz, IH), 
6.85 (d, J=8.4 Hz, IH), 6.71 (d, J=8.4 
Hz, IH), 6.36 (d, J=2.7 Hz, IH), 6.13 
(dd, J=8.4, 2.5 Hz, IH), 4.39 (s, 2H), 
3.75 (s, 3H), 3.71 (s, 3H). IVIS: 
477.56(calc) 478.5(found) 


23 


34aa 


125a 
a 


O 

Tj XT 


N-(2-amino-5- 
(2-(pyridin-3- 
yDethynyDph 
enyl)-4-((3,4- 
dimethoxyph 
enylamino)m 
ethyDbenzam 
ide 


NMR: (DMSO) 5 (ppm): 9.55 (s, 
IH); 8.65 (dd; J=0.9, 2.2 Hz; IH); 8.49 
(dd;J= 1.6,4.8 Hz; IH); 7.91 (d, J=8.2, 
2H); 7.87 (m, IH); 7.46 (d, J=8.2, 2H); 
7.40 (dd; J=0.9, 4.8 Hz; IH); 7.39 (m, 
IH); 7.17 (dd; J=2.0, 8.3 Hz; IH); 6.76 
(d, J=8.3, IH); 6.64 (d, J=8.6, IH); 6.31 
(d, J=2.7, IH); 5.98 (m, 2H); 5.51 (bs, 
2H); 4.30 (d, J=6.3, 2H); 3.66 (s, 3H); 
3.58 (s, 3H).MS: calc: 478.5; found: 
478.5 (M-hH) 


23 



10/574,088 

Substitute specification (marked up) 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
erne 


34-1 


127 




(E)-m2- 

amino-5- 

styrylphenyD- 

4-((3,4- 

dimethoxyph 

enylamino)m 

ethyDbenzam 

ide 


NMR: (Acetone-d6) d(ppm): 9.07 
(s, IH), 8.01 (d, J=8.2 Hz, 2H), 7.55 (d, 
J=8.2 Hz, 2H), 7.55-7.52 (m, 3H), 7.32 
(t, J=7.4 Hz, 2H), 7.28 (dd, J=8.2, 2.2 
Hz, IH), 7.19 (t, J=7.2 Hz, IH), 7.13 (d, 
J=16.4 Hz, IH), 7.0 (d, J=16.2Hz, IH), 
6.89 (d, J=8.2 Hz, IH), 6.70 (d, J=8.4 
Hz, IH), 6.41 (d, J=2.7 Hz, IH), 6.12 
(dd, J=8.6, 2.7 Hz, IH), 5.33 (bs, IH), 
4.85 (bs, 2H), 4.43 (s, 2H), 3.72 (s, 3H), 
3.67 (s, 3H). IVIS: 479.58(calc) 480.5 
(found) 


24 


35 


128 




N-(2-amino-5- 

phenethylphe 

ny|)-4-((3,4- 

dimethoxyph 

enylamino)m 

ethyDbenzam 

ide 


NMR (Acetone-d6) d(ppm): 9.07 
(s, IH), 7.99 (d, J=8.2 Hz, 2H), 7.53 (d, 
J=8.6 Hz, 2H), 7.27-7.22 (m, 5H), 7.19- 
7.14 (m, IH), 6.87 (dd, J=8.0, 2.0 Hz, 
IH), 6.79 (d, J=8.0 Hz, IH), 6.70 (d, 
J-8.4 Hz, IH), 6.40 (d, J=2.8 Hz, IH), 
6.11 (dd, J=8.4, 2.5 Hz, IH), 5.33 (bs, 
IH), 4.51 (bs, 2H), 4.42 (s, 2H), 3.72 (s, 
3H), 3.67 (s, 3H). MS: 481.59(calc) 
482.2(found) 


24 


36 


129 




N-(2-amino-5- 
phenethylphe 
nyl)-4- 

methylbenza 
mide 


NMR (Acetone-d6) d(ppm): 9.03 
(bs, IH), 7.94 (d, J=8.0 Hz, 2H), 7.33 
(d, J=7.8 Hz, 2H), 7.28-7.23 (m, 5H), 
7.18-7.13 (m, IH), 6.87 (dd, J=8.0, 2.0 
Hz, IH), 6.79 (d, J=8.2 Hz, IH), 4.48 
(bs, 2H), 2.90-2.86 (m, 2H), 2.83-2.78 
(m, 2H), 2.42 (s, 3H). MS: LRMS: 
330.43(calc) 331.1(found) 


24 


37 


131 




N-(2-amino-5- 

(thiophen-2- 

yl)phenyl)-4- 

((6-(2- 

(dimethylami 

no)ethoxy)-5- 

tluoro-lH- 

benzo[d]imid 

azol-2- 

ylthio)methyl) 
benzamide 


'H NMR (Acetone-d6) d(ppm): 9.16 
(bs, IH), 7.97 (d, J=8.4 Hz, 2H), 7.62 
(d, J=2.9 Hz, IH), 7.61 (d, J=8.4 Hz, 
2H), 7.32 (dd, J=8.2, 2.2 Hz, IH), 7.28 
(bs, 0.5 H), 7.27(dd,J=5.1, 1.0 Hz, IH), 
7.26 (bs, 0.5 H), 7.22 (dd, J=3.5, 1.0 
Hz, IH), 7.21 (bs, IH), 7.03 (dd, J=5.1, 
3.5 Hz, IH), 6.89 (d, J=8.2 Hz, IH), 
4.87 (bs, 2H), 4.65 (s, 2H), 4.16 (t, 
J=5.7 Hz, 2H), 2.73 (t, J=5.9 Hz, 2H), 
2.30 (s, 6H). MS: 561.70 (calc) 562.3 
(found) 


25 
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Ex 
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Structure 


Name 


Characterization 


Sch 
eme 


38 


134 




4-acetamido- 

N-(2-amino-5- 

(4,4,5,5- 

tetramethyl- 

1,3,2- 

dioxaborolan- 
2- 

yDphenyDben 
zamide 


'H NIVIR (Acetone-d6) d(ppm): 9.42 
(bs, IH), 9.03 (bs, IH), 8.03 (d, J=8.8 
Hz, 2H), 7.77 (d, J=8.8 Hz, 2H), 7.60 (d, 
J=1.6 Hz, IH), 7.39(dd, J=8.0, 1.6 Hz, 
IH), 6.84 (d, J=7.8 Hz, IH), 5.01 (bs, 
2H), 2.13 (s, 3H), 1.31 (s, 12H). MS: 
(calc.) 395.3(calc) 396.1(found) 


26 


39 


136 




/V-(2-ammo-5- 
(thiophene-2- 
carbonyDphe 
nyl)-4- 

methoxybenz 
amide 


NMR: (DMSO) 5 (ppm): 9.61 (s, 
IH), 8.02 (d,J=6.3 Hz, IH), 8.01 (d, 
J=8.6 Hz, 2H), 7.83 (d, J=2.0 Hz, IH), 
7.75 (d, J=3.2 Hz, IH), 7.63 (dd, J=8.4, 
2.0 Hz, IH), 7.29 (dd, J=4.9, 3.2 Hz, 
IH), 7.08 (d,J=8.8 Hz, 2H), 6.87 (d, 
J=8.6 Hz, IH), 6.01 (s, 2H), 3.88 (s, 
3H). MS:352.41(calc)353.1(found) 


27 


40 


140 


H 


/\/-(2-amino-5- 

thiophen-2- 

ylphenyl)-4- 

{2-{N,N- 
dimethylamin 
o)acetamido) 
benzamide 


NMR: (DMSO) 5 (ppm): (CD30D) 
d(ppm): 7.99 (d, J=8.8 Hz, 2H), 7.77 (d, 
J=8.8 Hz, 2H), 7.48 (d, J=2.2 Hz, IH), 
7.35 (dd, J=8.2, 2.2 Hz, IH), 7.22 (dd, 
J=5.1, 1.2 Hz, IH), 7.20 (td, J=3.5, 1.2 
Hz, IH), 7.01 (dd, J=5.1,3.7Hz, IH), 
6.90 (d, J=8.6 Hz, IH), 3.24 (s, 2H), 
2.43 (s, 6H). MS: 394.5 (calc) 
395.1 (found) 


28 


41a 


143a 




Pyridin-3- 

ylmethyl 4- 

((2-amino-5- 

(thiopnen-z- 

yDphenyOcar 

bamoyDbenz 

ylcarbamate 


^HNMR (DMSO) 5 (ppm): 9.69 (bs, 
IH), 8.58 (s, IH), 8.53-8.51 (m, IH), 
7.98-7.96 (m, IH), 7.94 (d, J=7.8 Hz, 
2H), 7.78-7.76 (m, IH), 7.46 (s, IH), 
7.40-7.38 (m, IH), 7.37 (d, J=8.4 Hz, 
2H), 7.29 (d, J=8.8 Hz, IH), 7.24-7.23 
(m, IH), 7.05-7.03 (m, IH), 6.80 (d, 
J=8.4 Hz, IH), 5.15 (bs, 2H), 5.10 (s, 
2H), 4.29 (d, J=6.1 Hz, 2H). MS: 
458.54 (calc) 459.2 (found) 


29 
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Ex 
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Characterization 


Sch 
erne 


41b 


143b 




N-(2-amino-5- 

(thiophen-2- 

yl)phenyl)-4- 

fluorobenza 

mide 


NMR (DMSO) 5 (ppm): 9.73 (s, 
IH), 8.06 (dd, J=8.6, 5.5 Hz, 2H), 7.43 
(d, J=1.8 Hz, IH), 7.35 (d, J=8.8 Hz, 
2H), 7.33 (dd, J=6.3, 5.1 Hz, 2H), 7.22 
(dd,J=3.7, 1.2 Hz, IH), 7.03 (dd, 
J=5.1,3.5 Hz, IH), 6.78 (d, J=8.2 Hz, 
IH), 5.17(s, 2H). MS: 312.36 (calc) 
313.1 (found) 


29 


41c 


143c 




N-(2-amino-5- 

(thiophen-2- 

yl)phenyl)-4- 

(trifluoromet 

hylthio)benza 

mide 


^HNMR (DMSO) 5 (ppm): 8.09 (d, 
J=8.6 Hz, 2H), 7.84 (d, J=8.2 Hz, 2H), 
7.58 (d, J=2.2 Hz, IH), 7.36 (dd, J=8.2, 
2.2 Hz, IH), 7.23 (dd, J=5.1, 3.9 Hz, 
IH), 7.21 (dd, J=3.7, 1.2 Hz, IH), 7.01 
(dd, 5.1,3.7 Hz, IH), 6.90 (d, J=8.4 Hz, 
IH). MS: 394.44 (calc) 395.1 (found) 


29 


41d 


143d 




N-(2-amino-5- 

(thiophen-2- 

yl)phenyl)-3- 

chloro-4' 

fluorobenza 

mide 


NMR (Acetone-d6) d(ppm): 8.22 
(d, J=7.2Hz, IH), 8.08 (bs, 2H), 7.61 
(s, IH), 7.48 (t, J-8.8 Hz, IH), 7.35 (dd, 
J=8.6, 2.0 Hz, IH), 7.29 (d, J=5.1 Hz, 
IH), 7.23 (d,J=3.7Hz, 2H), 7.04 (dd, 
J=7.5, 4.3 Hz, IH), 6.91 (d, J=8.2 Hz, 
IH), 4.88 (bs, IH). MS: 346.86 (calc) 
347.1 (found) 


29 


41aa 


143a 
a 




N-(2-amino-5- 

(thiophen-2- 

yl)phenyl)-4- 

(trifluoromet 

hoxy)benzam 

ide 


NMR: (DMSO) 5 (ppm): 9.79 (s, 
IH), 8.10(d,J=8.8 Hz, 2H), 7.50 (d, 
J=8.4 Hz, 2H), 7.43 (bs, IH), 7.32 (d, 
J=5.2 Hz, IH), 7.28 (dd, J=8.4, 2.0 Hz 
IH), 7.22 (bd, J=3.6 Hz, IH), 7.02(dd, 
J= 3.6, 5.2Hz, IH), 6.78 (d, J=8.4 Hz, 
IH). MS: (calc.) 378; (obt.) 379 (MH)^ 


29 


41b 
b 


143b 
b 


11 J H ^ 


N-(2-amino-5- 

(thiophen-2- 

yDphenylH- 

chloro-3- 

fluorobenza 

mide 


^HNMR (DMSO) 5 (ppm): 9.82 (s, 

IH), 8.01 (d, J=10.4 Hz, IH), 7.85 (d, 
J=7.2Hz, IH), 7.75 (t, J=7.6 Hz, 
1H),7.41 (d,J=2.2Hz, IH), 7.33 (d, 
J=5.1 Hz, IH), 7.28 (dd, J=8.4, 1.8 Hz, 
IH), 7.22 (d,J=3.5Hz, IH), 7.02 (dd, 
J=4.9, 3.5 Hz, IH), 6.78 (d, J=8.4 Hz, 
IH), 5.23 (s, 2H). MS: 346.86 (calc) 
347.1/349.1 (found) 


29 
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Substitute specification (marked up) 



204 



Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
eme 


41cc 


143c 
c 




N-(2-amino-5- 
(thiophen-2- 
yl)phenyl)nic 
otinamide 


NMR: (DMSO) 5 (ppm): 9.87 (s, 
IH), 9.14(d, J = 1.8, Hz, IH), 8.73 (dd, 
J = 4.9, 1.8 Hz, IH), 8.32 (dt, J = 8.0, 
2.0 Hz, IH), 7.54 (dd, J = 7.8, 5.3 Hz, 
IH), 7.46 (d, J = 2.2 Hz, IH), 7.34 (dd, 
J = 5.1,, 1.2 Hz, IH), 7.29 (dd, J = 8.4, 
2.3 Hz, IH), 723 (dd, J = 3.5, 1.0 Hz, 
IH), 7.03 (dd, J = 5.1, 3.7 Hz, IH), 
6.79 (d, J = 8.4 Hz, IH), 5.24 (sb, 
2H).IVIS: (calc.) 295.1; (obt.) 296.3 

(MH)^ 


29 


41d 
d 


143d 
d 




N-(2-amino-5- 
(thiophen-2- 
yl)phenyl)ison 
icotinamide 


NIVIR: (DIVISO) 5 (ppm): 9.95 (s, 
IH), 7.76 (d, J = 6.1, Hz, 2H), 7.90 (d, 
J = 6.1 Hz, IH), 7.44 (d, J = 2.2 Hz, 
IH), 7.34 (dd, J = 5.1, 1.2 Hz, IH), 
7.30 (dd, J = 8.4, 2.3 Hz, IH), 7.23 (dd, 
J = 3.7, 1.2 Hz, IH), 7.03 (dd, J = 5.1, 
3.7 Hz, IH), 6.79 (d, J = 8.4 Hz, IH), 
5.24 (sb, 2H). IVIS: (calc.) 295.1; (obt.) 
296.3 (MH)^ 


29 


41e 
e 


143e 
e 


F 0 
F 


N-(2-amino-5- 

(thiophen-2- 

yDphenyl)- 

2,3,5,6- 

tetrafluoro-4- 

methylbenza 

mide 


NIVIR: (DMSO) 5 (ppm): 10.18 (s, 
IH), 7.60 (d, J=2.4 Hz, IH), 7.36 (dd, 
J=1.2, 5.2 Hz, IH), 7.30 (dd, J=2.4, 8.0 
Hz, IH), 7.23 (dd, J=1.2, 3.2 Hz, IH), 
7.04 (dd, J=3.6, 5.2Hz, IH), 6.81 (d, 
J=8.0 Hz, IH), 5.15 (bs, 2H), 2.32 (s, 
3H) MS: (calc.) 380.36; (obt.) 381.2 
(MH)^ 


29 


42 


146 




(E)-N-(2- 

amino-5- 

(thiophen-2- 

yl)phenyl)-3- 

(4-(4- 

methylphenyl 
sulfonamido) 
phenyDacryla 
mide 


'H NMR (Acetone-d6) d(ppm):9.20 

(bs, IH), 8.84 (bs, IH), 7.72 (d, J=8.0 
Hz, 3H), 7.58 (d, J=15.7 Hz, IH), 7.54 
(d, J=8.4 Hz, 2H), 7.34 (d, J=8.6 Hz, 
2H), 7.29-7.27 (m, 4H), 7.22 (d, J=3.5 
Hz, IH), 7.04 (t,J=4.9 Hz, IH), 6.88 (d, 
J=8.4 Hz, IH), 6.86 (d, J=15.3 Hz, IH), 
4.84 (bs, 2H), 2.38 (s, 3H). MS: 
489.62 (calc) 490.1 (found) 


30 
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Substitute specification (marked up) 
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Ex 
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Structure 


Name 


Characterization 


Sch 
eme 


43 


153 


NHz 


/\/-(2-amino-5- 
(2- 

aminothiazol- 

4-yl)phenyl)- 

4- 

methoxybenz 
amide 


NMR: (DMSO) 5 (ppm): 9.55 (s, 
IH), 7.96 (d, J=9.0 Hz, 2H), 7.60 (d, 
J=2.2 Hz, IH), 7.39 (d, J=8.2, 2.0 Hz, 
IH), 7.02 (d, J=9.0 Hz, 2H), 6.90 (s, 
2H), 6.73 (d, J=8.4 Hz, IH), 6.63 (s, 
IH), 4.98 (s, 2H), 3.83 (s, 3H). IVIS: 
340.4(calc) 341.2 (found) 


31 


44 


157 




N-(2-amino-5- 

(6- 

aminopyridin- 

3-yl)phenyl)- 

4- 

methoxybenz 
amide 


'H NMR (Acetone-d6) d(ppm): 8.94 
(bs, IH), 8.03 (d,J=1.8 Hz, IH), 7.88 
(d, J=8.8Hz, IH), 7.47 (dd, J=8.9, 2.5 
Hz, IH), 7.36 (d, J=2.3Hz, IH), 7.07 
(dd,J=8.2, 2.3 Hz, IH), 6.89 (d, J=8.8 
Hz, 2H), 6.77 (d, J=8.2 Hz, IH), 6.45 
(dd, J=8.4, 0.6 Hz, IH), 5.29 (bs, 2H), 
3.74 (s, 3H). MS: 334.38 (calc) 335.1 
(found) 


32 


44a 


157a 




N-(4,4'- 
diamino-3'- 

fluoro- 

biphenyl-3-yl)- 

4-methoxy- 

benzamide 


NMR (CD30D) d(ppm): 7.97 (d, 
J=8.6 Hz, 2H), 7.37 (d, J=1.6Hz, IH), 
7.28 (dd, J=8.4, 2.2 Hz, IH), 7.20-7.13 
(m, 2H), 7.03 (d, J=8.6 Hz, 2H), 6.94 (d, 
J=8.2 Hz, IH), 6.85 (t, J=9.0 Hz, IH), 
3.88 (s,3H). MS: 351.38 (calc) 352.3 
(MH+) (found) 


32 


45 


160 


OH 


AI-(4-amino- 
3'- 

hydroxybiphe 
n-3-yl)-4- 
methoxybenz 
amide 


NMR (DMSO) 5 (ppm): 9.58 (s, 
IH), 9.35 (s, IH), 7.97 (d, J=8.4 Hz, 
2H), 7.43 (s, IH), 7.23 (dd, J=8.2, 1.4 
Hz, IH), 7.16(t,J=7.6 Hz, IH), 7.04 (d, 
J=8.4 Hz, 2H), 6.95 (d, J=7.6 Hz, IH), 
6.91 (s, IH), 6.82 (d, J=8.4 Hz, IH), 
6.62 (dt, J=8.0, 1.0 Hz, IH), 5.05 (s, 
2H), 3.84 (s, 3H). MS: 334.37 (calc) 
335.2 (MH+) (found) CHECK NMR 


33 


45aa 


160a 
a 


H2N 

/=\ HN— )> 

° 0 


N-(2-amino-5- 
(3- 

hydroxyphen 
yl)phenyl)-4- 
methoxybenz 
amide 


NMR: (DMSO) 5 (ppm): 9.59 (s, 
IH), 9.31 (s, IH), 7.96 (d, J=8.8 Hz, 
2H), 7.36 (d,J=2.0 Hz, IH), 7.18 (td, 
J=8.4, 2.0 Hz, 2H), 7.06-7.02 (m, 3H), 
6.87 (dd, J=7.8, 0.8 Hz, IH), 6.82-6.77 
(m, 2H), 4.92 (s, 2H), 3.83 (s, 3H). MS: 
334.37 (calc) 335.1 (IVIH+) (found) 
CHECK NMR 


33 
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Ex 
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Structure 
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Characterization 


Sch 
eme 


46 


164 


HjN 

/=\ HN— ^ 

/ — \ HN— ^ ^— < 


N-(^((2- 

amino-5- 

(thiophen-2- 

yOphenyDcar 

bamoyDphen 

yl)-4- 

methylpipera 
zine-1- 

carboxamide 


NMR: (DMSO) 5 (ppm): 400 MHz, 

(DMSO) d (ppm): 9.57 (s, IH), 8.80 (s, 
IH), 7.89 (d, J = 8.8 Hz, 2H), 7.59 (d, J 
= 8.8 Hz, 2H), 7.44 (d, J = 2.2 Hz, IH), 
7.34 (dd, J = 5.1, 1.0 Hz, IH), 7.27 (dd, 
J = 8.2, 2.2 Hz, IH), 7.23 (dd, J = 3.5, 
1.2 Hz, IH), 7.03 (dd, J = 5.1, 3.5 Hz, 
IH), 6.79 (d, J = 8.4 Hz, IH), 5.12 (sb, 
2H), 3.46 (t, J = 4.8 Hz, 4H), 2.33 (t, J 
= 4.9 Hz, 4H). MS: (calc.) 435.2; (obt.) 
436.4 (MH)^ 


34 


46aa 


164a 
a 




N-(4-((2- 

amino-5- 

(thiophen-2- 

yDphenyDcar 

bamoyDphen 

yDmorpholine 

carboxamide 


NIVIR: (DIVISO) 5 (ppm): 9.57 
(lH,s), 8.81 (lH,s), 7.90 (2H,d,8.8 Hz), 
7.60 (2H,d,9.0 Hz), 7.45 (lH,d,2.2 Hz), 
7.34(lH,dd,3.9 and 1.2 Hz), 7.27 
(lH,dd,6.1 and 2.2 Hz), 7.22 (lH,dd,2.3 
and 1.2 Hz), 7.03 (lH,m), 6.78 
(lH,d,8.2 Hz), 5.12 (2H,s), 3.62 
(4H,t,4.5 Hz), 3.45 (4H,t,5.1 Hz)MS: 
422.14 (calc), 423.3 (obs). 


34 


46b 
b 


164b 
b 


y 1 y 

H H 


l-(4-((2- 

amino-5- 

(thiophen-2- 

yDphenyDcar 

bamoyDphen 

yl)-3-(2- 

(dimethylami 

no)ethyDurea 


NMR: (DMSO) 5 (ppm): 9.54 
(lH,s), 9.10 (lH,s), [8.37 (2H,s)comes 
from formic salt], 7.87 (2H,d,8.6), 7.49 
(2H,d,8.8 Hz), 7.44 (lH,d,2.2 Hz), 7.34 
(lH,dd,3.9 and 1.2 Hz), 7.27 (lH,dd,6.1 
and 2.2 Hz), 7.23 (lH,dd,2.5 and 1.0), 
7.03(lH,dd, 3.5 and 1.6), 6.79 
(lH,d,8.2 Hz), 6.36 to 6.34 (lH,m), 
5.11 (2H,s), 3.2 to 3.1 (2H,m), 2.33 
(2H,s), 2.18 (6H,s) MS: 423.2 (calc), 
424.2 (obs). 


34 


46cc 


164c 
c 


H 


2- 

(dimethylami 

no)ethyl 4- 

((2-amino-5- 

(thiophen-2- 

yDphenyDcar 

bamoyDphen 

ylcarbamate 


NMR: (DMSO) 5 (ppm): 9.99 
(lH,s), 9.59 (lH,s), [8.28 (lH,s) comes 
from formic acid salt], 7.92 (2H,d,8.8), 
7.57 (2H,d,9.0 Hz), 7.44 (lH,d,2.0 Hz), 
7.34 (lH,dd,3.7 and 1.2 Hz), 7.27 
(lH,dd,6.1 and 2.2 Hz), 7.23 (lH,dd,2.3 
and 1.2), 7.03(lH,dd, 3.3 and 1.8), 
6.79 (lH,d,8.6 Hz), 4.18 (2H,t,5.7 Hz), 
2.20 (6H,s) MS: 424.2 (calc), 425.2 
(obs). 


34 



10/574,088 

Substitute specification (marked up) 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
eme 


46d 
d 


164d 
d 


0 


3-(4-((2- 

amino-5- 

(thiophen-2- 

yOphenyDcar 

bamoyDphen 

yi)-i,i- 

dimethylurea 


NMR: (DMSO) 5 (ppm): 9.56 (s, 
IH); 8.56 (s, IH); 7.88 (d, J=8.8 Hz; 
2H); 7.60 (d; J=8.8 Hz; 2H); 7.44 (d; 
J=2.2 Hz; IH); 7.34 (dd; J=1.2, 5.1 Hz; 
IH); 7.27 (dd; J=2.2, 8.4 Hz; IH); 7.22 
(dd; J=1.2, 3.5 Hz; IH); 7.03 (dd; 
J=3.5, 5.1 Hz; IH); 6.79 (d, J=8.4 Hz; 
IH); 5.12 (bs, 2H); 2.95 (s, 6H).IVIS: 
calc: 380.4; found: 381.2 (M+H) 


34 


47 


168 




N-(2-amino-5- 

(thiophen-2- 

yl)phenyl)-l- 

methyl-lH- 

indole-6- 

carboxamide 


NIVIR: (DIVISO) 5 (ppm): 9.72 (s, 
IH), 8.19 (s, IH), 7.67 (abq, J= 29.4, 
7.6 Hz, 2H), 7.52 (d, J= 7.6 Hz, 2H), 
7.36 (s, IH), 7.31 (d,J= 6.5 Hz, IH), 
7.26 (s, IH), 7.06 (s, IH), 6.83 (d, J= 
8.0 Hz, IH), 6.52 (s, IH), 5.16 (s, 2H), 
3.90 (s, 3H). MS: 347.1 (calc), 348.1 
(obs). 


35 


48 


172 




N-(2-amino-5- 

(thiophen-2- 
yl)phenyl)-4- 
(IH-tetrazol- 
5- 

yDbenzamide 


NIVIR: (DMSO) 5 (ppm): 9.71 (s, 
IH), 8.07 (d, J=8.2Hz, 2H), 8.00 (d, J= 
8.2 Hz, 2H), 7.48 (s, IH), 7.34 (d, J= 
5.1 Hz, IH), 7.28 (dd,J= 8.2. 2.0 Hz, 
IH), 7.24 (d, J=3.5Hz, IH), 7.03 (t, J= 
3.7 Hz, IH), 6.79 (d, J= 8.4 Hz, IH), 
5.17(s,2H).MS: 362.09 (calc), 363.1 
(obs). 


36 


49 


173 




N-(2-amino-5- 

(thiophen-2- 

yl)phenyl)-4- 

cyanobenza 

mide 


NMR: (DMSO) 5 (ppm): 9.92 (s, 
IH), 8.14 (d, J= 8.4 Hz, 2H), 8.00 (d, J= 
8.4 Hz, 2H), 7.44 (d, J= 2.0 Hz, IH), 
7.34 (dd, J= 5.1,0.98 Hz, IH), 7.30 
(dd, J= 8.2, 2.2 Hz, IH), 7.23 (d, J= 3.5 
Hz, IH), 7.03 (dd, J= 5.1, 3.5 Hz, IH), 
6.79 (d, J= 8.4 Hz, IH), 5.24 (s, 2H). 
MS: 319.08 (calc), 320.1 (obs). 


36 


50 


174 


N^^A^ ^ NH2 
\--NH 


N-(2-amino-5- 

(thiophen-2- 

yl)phenyl)-4- 

(4,5-dihydro- 

IH-imidazol- 

2- 

yDbenzamide 


NMR: (DMSO) 5 (ppm): 9.78 (s, 
IH), 8.02 (d, J= 8.0 Hz, 2H), 7.92 (d, J= 

8.0 Hz, 2H), 7.45 (s, IH), 7.33 (d, J= 

5.1 Hz, IH), 7.28 (d, J= 8.2 Hz, IH), 
7.22 (d,J=3.3 Hz, IH), 7.03 (t, J= 3.9 
Hz, IH), 6.79 (d, J= 8.2 Hz, IH), 5.18 
(s, 2H), 3.63 (s, 4H). MS: 362.12 (calc), 
363.1 (obs). 


36 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
erne 


51 


181 




N-(2-amino-5- 

(thiophen-2- 

yl)phenyl)-3- 

methoxybenz 

amide 


NMR: (DMSO) 5 (ppm): 9.96 (lH,s), 
7.59 - 7.52 (3H,m), 7.46 - 7.41 (3H,m), 
7.39 (lH,d,2.2 Hz), 7.33 (lH,dd,2.5 and 
1.0 Hz), 7.16 (lH,dd,5.7 and 1.8 Hz), 
6.98 (lH,d,8.4 Hz), 3.84 (3H,s) IVIS: 
324.1 (calc), 325.1(obs). 


37 


51aa 


181a 
a 




N-(2-amino-5- 

(thiophen-2- 

yl)phenyl)-4- 

nitrobenzami 

de 


NMR: (DMSO) 5 (ppm): 10.05 (s, 
IH), 8.35 (d, J= 8.6 Hz, 2H), 8.22 (d, J= 
8.6 Hz, 2H), 7.46 (s, IH), 7.36 (d, J= 
4.1 Hz, IH), 7.33 (d, J= 8.2 Hz, IH), 
7.25 (d, J= 2.5 Hz, IH), 7.04 (t, J= 3.5 
Hz, IH), 6.83 (d, J= 8.4 Hz, IH), 
(missing NH2). MS: 339.07 (calc), 
340.1 (obs). 


37 


51b 
b 


181b 
b 




N-(2-amino-5- 

(thiophen-2- 

yl)phenyl)-3- 

nitrobenzami 

de 


'H NMR: (DMSO) 5 (ppm): 

10.14(lH,s), 8.82 (lH,s), 8.43 (2H,d,6.3 
Hz), 7.82 (lH,t,7.8 Hz), 7.46 (lH,d,2.0 
Hz), 7.37 - 7.33 (2H,m), 7.27 (lH,d,3.3), 
7.05 (lH,dd,3.5 and 1.4 Hz), 6.85 
(lH,d,8.4 Hz) MS: 339.1 (calc) 340.1 
(obs). 


37 


51cc 


181c 
c 




N-(2-amino-5- 

(thiophen-2- 

yl)phenyl)-3- 

cyanobenza 

mide 


NMR: (DMSO) 5 (ppm): 9.97 (lH,s), 
8.45 (lH,s), 8.27(lH,d,8.0 Hz), 8.05 
(lH,d,7.8 Hz), 7.74 (lH,t,8.0 Hz), 7.48 
(lH,d,1.8 Hz), 7.38-7.3(lH,d,8.4 
Hz)7.38- 7.33 (2H,m), 7.27 (lH,d,3.52 
Hz), 7.05 (lH,dd,3.5 and 1.4 Hz), 6.86 
(lH,d,8.4). MS: 319.1 (calc) 320.1 
(obs). 


37 


51d 
d 


181d 
d 




N-(2-amino-5- 

(thiophen-2- 

yl)phenyl)-3- 

bromobenza 

mide 


'H NMR: (DMSO) 5 (ppm): 9.90 
(lH,s), 8.18 (lH,s), 7.98 (lH,d,7.4 Hz), 
7.50 - 7.45 (2H,m), 7.37 - 7.32 (2H,m), 
7.27 (lH,d,3.3 Hz), 7.05 (lH,dd,3.5 and 
1.6Hz), 6.85(lH,d,8.4Hz) MS: 
371.9 (calc) 373.0 (obs). 


37 


51e 
e 


181e 
e 




N-(2-amino-5- 

(thiophen-z- 

yl)phenyl)-3- 

(trifluoromet 

hyDbenzamid 

e 


NMR: (DMSO) 5 (ppm): 10.00 
(lH,s), 8.34 (lH,s), 8.29 (lH,d,8.0 Hz), 
7.95 (lH,d,8.0 Hz), 7.76 (lH,t,7.6 Hz), 
7.44 (lH,s), 7.36 - 7.31 (2H,m), 7.25 
(lH,d,3.3 Hz), 7.04 (lH,t,3.7 Hz), 6.82 
(lH,d,8.2Hz) MS: 362.1 (calc) 363.1 
(obs) 


37 



10/574,088 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
eme 


52 


184 


o js***^ 


4-(2-amino-5- 

(thiophen-2- 

yDphenylcarb 

amoyDphenyl 

acetate 


NMR: (DMSO) 5 (ppm): 9.73 (lH,s), 
8.03 (2H,d,8.4), 7.45 (lH,s,), 7.34 
(lH,d,9.0 Hz), 7.30 - 7.22 (4H,m), 7.04 
(lH,dd,3.5 and 1.6 Hz), 6.79 (lH,d,8.4 
Hz), 5.18 (2H,s), 2.31 (3H,s) IVIS: 
352.1 (calc), 353.1(obs) 


37 


52aa 


184a 
a 




N-(2-ammo-5- 

(thiophen-2- 

yl)phenyl)-3- 

(dimethylami 

no)benzamid 

e 


'H NMR: (DMSO) 5 (ppm): 9.64 
(lH,s), 7.45 (lH,s), 7.34 (lH,dd,3.9 and 
1.2 Hz), 7.29-7.26 (4H,m), 7.24-7.22 
(lH,m), 7.03 (lH,dd,3.7 and 1.4 Hz), 
6.90 (lH,d,8.2 Hz), 6.80 (lH,d,8.2 Hz), 
5.10 (2H,s), 2.96 (6H,s) MS: 337.1 
(calc) 338.1 (obs). 


37 


52b 
b 


184b 
b 




3-acetamido- 

N-(2-amino-5- 

(thiophen-2- 

yDphenyDben 

zamide 


NMR: (DMSO) 5 (ppm): 10.11 
(lH,s), 9.83(lH,s), 8.11 (lH,s), 7.79 
(lH,d,6.7Hz), 7.67(lH,d,7.6 Hz), 7.49 
(lH,s), 7.43(lH,t,7.8 Hz), 7.38 
(lH,d,4.9 Hz), 7.34 (lH,d,8.4 Hz), 7.28 
{lH,d,3.3 Hz), 7.05(lH,t,3.7Hz), 6.89 
(lH,d,8.4 Hz), 2.07 (3H,s) MS: 351.1 
(calc) 352.1 (obs) 


37 


53 


190 




N-(2-amino-5- 

(thiophen-2- 

yl)phenyl)-4- 

(2-(piperidin- 

1- 

yDethylamino 
)benzamide 


NMR: (DMSO) 5 (ppm): 9.34 (lH,s), 
[8.25 (2H,s)comes from formic salt], 

7.77 (2H,d,8.8), 7.44 (lH,d,2.2 Hz), 
7.34(lH,dd,4.0 and 1.2 Hz), 7.26- 
7.21 (2H,m), 7.03 (lH,dd,3.5 and 1.4), 

6.78 (lH,d,8.2), 6.62 (lH,d,8.8 Hz), 
6.09 (lH,m), 3.25 - 3.15(8H,m), 1.53 to 
1.49 (4H,m), 1.39 (2H,m) MS: 420.2 
(calc), 421.3 (obs). 


38 


54 


197 




N-(2-amino-5- 

(thiophen-2- 

yl)pnenyl)-4- 

(2- 

morpholinoet 
hoxy)benzam 
ide 


NMR: (DMSO) 5 (ppm): 9.67 (lH,s), 
8.01 (2H,d,8.8), 7.44(lH,d,2.0 Hz), 
7.36(lH,dd,4.1 and 1.0 Hz), 7.30 
(lH,dd,6.1 and 2.2 Hz), 7.24 (lH,dd,2.5 
and 1.2), 7.12 (2H,d,8.8), 7.04 
(lH,dd,3.5 and 1.6 Hz), 6.82 (lH,d,8.4 
Hz), 4.44 (2H,t,4.1), 3.65 to 3.15 
(lOH.m) MS: 423.2 (calc), 424.2 (obs). 


39 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
eme 


55 


199 




4-((3,4- 

dimethoxyph 

enylamino)m 

ethyl)-N-(2- 

amino-5- 

cyanophenyl) 

benzamide 


NMR: (DMSO) 5 (ppm): 9.56 (bs, 
IH), 7.89 (d, J=8.0 Hz, 2H), 7.52 (bs, 
IH), 7.45 (d, J=8.4 Hz, 2H), 6.77 (d, 
J=8.4 Hz, IH), 6.63 (d, J= 8.4 Hz, IH), 
6.30 (d, J=2.4 Hz, IH), 5.99-5.95 (m, 
2H), 5.74 (bs, IH), 4.92 (bs, 2H), 3.64 
(s, 3H), 3.32 (s, 3H).MS: (calc); 402.5 
(obt.) 403.4 (MH)^ 


40 


56 


205 


\ 


4'((3A 

dimethoxyph 

enylamino)m 

ethyl)-N-(2- 

amino-4- 

fluoro-5- 

(thiophen-2- 

yDphenyDben 

zamide 


NMR: (DMSO) 5 (ppm): 9.65 (s, 
IH), 7.96 (d, J=8.0 Hz, 2H), 7.48-7.51 
(m, 4H), 7.31 (d, J=4.0 Hz, IH), 7.11 (d, 
J=4.0 Hz, IH), 6.80 (d, J=8.8 Hz, IH), 
6.50 (d, J=13.6 Hz, IH), 6.35 (d, J=2.8 
Hz, IH), 6.03-6.01 (m, 2H), 5.50 (bs, 
2H), 4.34 (d,J=6.0 Hz, 2H), 3.70 (s, 
3H), 3.62 (s, 3H).MS: (calc.) 477.6; 
(obt.) 478.4 (MH)^ 


41 


57a 


209a 


H2N 


N-(5-(l- 

methyl-lH- 

imidazol-2- 

ylthio)-2- 

amino-4- 

fluorophenyl)- 

4-((3A 

dimethoxyph 

enylamino)m 

ethyDbenzam 

ide 


NMR: (DMSO) 6 (ppm): 9.5 (s, IH), 
7.86 (d, J=8.4 Hz, 2H), 7.43 (d, J=8.4 
Hz, 2H), 7.2 (s, IH), 7.10 (d, J=8.4 Hz, 

lH),6.90(s, 1H),6.6 (d, J=8.8 Hz, IH), 
6.56(d, J=11.6Hz, IH), 6.29 (d, J=2.4 
Hz, IH), 5.95(dd, J=2.4, 8.8 Hz,2H), 
5.52 (bs, 2H), 4.28 (bs, 2H), 3.64 (s, 
6H), 3.57 (s, 3H).MS: (calc.) 507.6; 
(obt.) 508.4 (MH)^ 


42 


57b 


209b 


Y 0 
0 


4-((3,4- 

dimethoxyph 

enylamino)m 

ethyl)-N-(5-(4- 

(IH-imidazol- 

1- 

yDphenoxy)- 
2-amino-4- 
fluorophenyl) 
benzamide 


NMR: (DMSO) 5 (ppm): 7.87 (d, 
J=8.4 Hz, 2H), 7.75 (bs, IH), 7.60 (d, 
J=8.0 Hz, 2H), 7.44 (d, J=8.4 Hz, 2H), 
7.26 (bs, IH), 7.14 (d, J=8.0 Hz, IH), 
7.03 (d, J=8.0 Hz, 2H), 6.723 (d, 
J=13.2 Hz, IH), 6.62 (d, J=8.4 Hz, IH), 
6.29 (d, J=2.4 Hz, IH), 5.96 (dd, J=2.4, 
8.8 Hz, 2H), 4.28 ( bs, 2H), 3.64 (s, 3H), 
3.57 (s, 3H)MS: (calc.) 553.6; (obt.) 
554.5 (MH)^ 


42 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
eme 


58 


213 


)=\ 


4-acetamido- 

N-(2-amino-4- 

fluoro-5-(lH- 

pyrrol-1- 

yl)phenyl)ben 

zamide 


NMR: (DMSO) 5 (ppm): 10.11 (s, 
IH), 9.48 (s, IH), 7.83 (d, J=8.4 Hz, 
2H), 7.56 (d, J=8.8 Hz, 2H), 7.20 (d, 
J=8.4 Hz, IH), 6.86 (dd, J=2.0, 4.0 Hz, 
2H), 6.62 (d, J=12.8Hz, IH), 6.10 (2H, 
dd, J=2.0, 4.0 Hz, 2H), 5.28 (bs, 2H), 
2.09 (s, 3H). MS: (calc.) 352.36; (obt.) 
353.2 (MH)^ 


42 


59 


218 


„KX ay- 

0^ H2N 


4-((3,4- 

dimethoxyph 

enylamino)m 

ethyl)-N-(2- 

amino-4- 

fluoro-5- 

indole-5- 

carbonitrile)b 

enzamide 


NMR: (DMSO) 5 (ppm):8.08 (bs, 
IH), 7.96 (d,J=8.0 Hz, 2H), 7.54 (d, 
J=8.0 Hz, 2H), 7.41-7.50 (m, 2H), 7.40 
(d, J=8.0 Hz, IH), 7.35 (d, J=7.6 Hz, 
IH), 6.83 (d,J=8.0 Hz, IH), 6.80 (d, 
J=2.4 Hz, IH), 6.72 (d, J=8.8 Hz, IH), 
6.38 (d, J=2.4 Hz, IH), 6.15 (dd, J=2.4, 
8.8 Hz, IH), 4.41 (bs, 2H), 3.76 (s, 3H), 
3.73 (s, 3H). MS: (calc.) 535.5; (obt.) 
536.3 (MH)^ 


43 


60 


223 


0 


4-acetamido- 

N-(2-amino-4- 

(thiazol-2- 

yDphenyDben 

zamide 


NMR: (CD30D) 5 (ppm):7.95 (d, 

J=8.8 Hz, 2H), 7.60 (d, J=3.2 Hz, IH), 
7.73-7.71 (m, 2H), 7.56 (d, J=3.2 Hz, 
IH), 7.48 (bs, IH), 7.32 (bs, 2H), 2.17 
(s, 3H) MS: (calc.)352.4; (obt.) 353.2 
(MH)^ 


44 


61a 


224a 




4-acetamido- 

N-(2-amino-5- 

(thiazol-2- 

yl)phenyi)ben 

zamide 


NMR: (CD30D) 5 (ppm): 7.97 (d, 
J=8.4 Hz, 2H), 7.77 (d, J=2.0 Hz, IH), 
7.71-7.73 (m, 3H), 7.56 (d, J=3.20 Hz, 
IH), 7.48 (bs, IH), 7.32 (bs, 2H), 6.92 
(d, J-8.8 Hz, IH), 2.17 (s, 3H) MS: 
(calc.) 352.41; (obt.) 353.2 (MH)^ 


44 


61b 


224b 


H2N 

0 


4-acetamido- 
N-(2-amino-5- 
(4- 

phenyltliiazol 

-2- 

yDphenyDben 
zamide 


'H NMR: (DMSO) 5 (ppm):10.18 (s, 

1H),9.64 (s, IH), 8.00-7.94 (m, 5H), 
7.84 (d, J=2.0 Hz, IH), 7.68 (dd, J=1.6, 
7.2 Hz, 2H), 7.61 (dd, J=2.0, 8.4 Hz, 
IH), 7.42 (dt, J=1.6, 7.2 Hz, 2H), 7.32 
(d, J=1.6, 7.2 Hz, IH), 6.84 (d, J=8.4 
Hz, IH), 5.52 (bs, 2H), 2.09 (s, 3H).MS: 
(calc.) 428.5; (obt.) 429.1(MH)^ 


44 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
eme 


61c 


224c 




4-Acetamido- 
N-(2-amino-5- 
(4,5- 

dimethylthiaz 
0I-2- 

yDphenyDben 
zamide 


NMR: (DMSO) 5 (ppm): 10.25 (s, 
IH), 9.63 (s, IH), 7.93 (d, J=8.8 Hz, 
2H), 7.68-7.67 (m, 3H), 7.41 (dd, J=2.0, 
8.4 Hz, IH), 6.77(d, J=8.4 Hz, IH), 
5.40 (bs, 2H), 2.32 (s, 3H), 2.24 (s, 3H), 
2.08 (s, 3H) MS: (calc.) 380.4; (obt.) 
381.1 {MH)^ 


44 


62 


228 




4-Acetamido- 
N-(2-amino-5- 
(benzo[d]oxa 
zol-2- 

yl)phenyl)ben 
zamide 


'H NMR: (DMSO) 5 (ppm): 10.22 (s, 

1H),9.62 (s, IH), 8.05 (d, J=2.4 Hz, 
IH), 7.89 (d, J=8.4Hz, 2H), 7.80 (IH, 
dd, J=2.0, 8.4 Hz, IH), 7.68-7.73 (m, 
4H), 7.33-7.35 (m, 2H), 6.91 (d, J=8.4 
Hz, IH), 5.86 (bs, 2H), 2.12 (s, 3H) MS: 
(calc.) 386.41; (obt.) 387.1 (MH)". 


45 


63 


232 




(E)-3-(4-((3- 

Chlorophenyl 

amino)methyl 

)phenyl)-N-(2- 

amino-5- 

(thiophen-2- 

yDphenyDacr 

ylamide 


NMR: (DMSO) 5 (ppm): 9.42 (bs, 
IH), 7.66-7.32 (m, 7H), 7.22-7.14 (m, 
2H), 7.10-7.00 (m, 2H), 6.87-6.74 (m, 
IH), 6.62-6.50 (m, 4H), 5.19 (bs, 
lH),4.29(d,J=5.6Hz, 2H), MS: (calc.) 
459.2; (obt.) 460.3 (MH)^ 


46 



Table la (cent.) 



Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
eme 


64 


235 


H 


6- 

Acetamido- 
N-(2-amino- 
5-(thlophen- 
2- 

yDphenyDpy 
ridine-3- 
carboxamid 
e 


NMR: (DMSO) 5 (ppmlO.79 (br s, 
IH), 9.75 (br s, IH), 8.90 (s, IH), 8.31 
(d, J=9.4 Hz, IH), 8.15 (d, J=8.5 Hz, 
IH), 7.42 (s, IH), 7.33 (m, IH), 7.28 (d, 
J=8.5 Hz, IH), 7.22 (s, IH), 7.02 (m, 
IH), 6.78 (d, J=8.0 Hz, IH), 5.20 (br s, 
2H), 2.13 (s, 3H). MS: (calc.) 352.1; 
(obt.) 353.2 (MH)^ 


47 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
eme 


65a 


238a 


O |«**S| 


N-(2-amino- 
5-(thiophen- 
2- 

inoxaline-6- 
carboxamid 
e 


NMR: (DMSO) 5 (ppm): 10.09 (br s, 
IH), 9.04 (dd, J=6.7, 1.8 Hz, 2H), 8.79 
(d, J=1.8 Hz, IH), 8.37 (dd, J=8.9, 2.0 
Hz, IH), 8.20 (d, J=8.6 Hz, IH), 7.51 (d, 
J=2.2 Hz, IH), 7.34 (dd, J=4.9, 1.0 Hz, 
IH), 7.30 (dd, J=2.1, 8.1 Hz, IH), 7.24 
(dd, J=3.5, 1.2 Hz, IH), 7.04 (dd, J=4.9, 
3.5 Hz, IH), 6.81 (d, J=8.2 Hz, IH), 5.28 
(br s, 2H). IMS: (calc.) 346.1 (obt.) 347.1 
(MH)^ 


48 


65b 


238b 




N-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 
2,3-di(furan- 
2- 

yDquinoxalin 
e-6- 

carboxamid 
e 


NMR: (CD3OD) 5 (ppm): 8.56 (s, 

IH), 8.21 (d, J=8.6 Hz, IH), 8.03 (d, 

J=8.8 Hz, IH), 7.63 (s, 2H), 7.45 (d, 

1-1 7 H? IH) 7 ?7 (d 1-8 4 H? 1 H) 
J— 1./ nz., iny, i ^u, j— o.h- nz., iny, 

7.13 - 7.12 (m, 2H), 6.90 (t, J=4.1 Hz, 
IH), 6.83 (d, J=8.4 Hz, IH), 6.69 (t, 
J=3.9 Hz, 2H), 6.55 - 6.56 (m, 2H).MS: 
(calc.) 478.1; (obt.) 479.1 (MH)^ 


48 


65c 


238c 


fl 2 Ml 

^^N^ " NH. 


N-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 

2,3- 

di(thiophen- 
2- 

yDquinoxalin 

e-6- 

carboxamid 
e 


NIVIR: (DIWSO) 5 (ppm): 10.09 (s, 
IH), 8.75 (d, J=1.8 Hz, IH), 8.32 (dd, 
J=8.6, 2.0 Hz, IH), 8.12 (d, J=8.6 Hz, 
IH), 7.84 - 7.82 (m, 2H), 7.52 (d, J=2.0 
Hz, IH), 7.35-7.24 (m, 5H), 7.14-7.11 
(m, 2H), 7.03 (dd, J=5.0, 3.5 Hz, IH), 
6.81 (d, J=8.4 Hz, IH), 5.29 (s, 2H).IVIS: 
(calc.) 510.1; (obt.) 511.1 (MH)^ 


48 


66 


242 


O 


N-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 
4- 

(morpholino 
methyDbenz 
amide 


NMR: (CDCI3) 5 (ppm): 8.61 8.59 
(m, IH), 8.02 (br s, IH), 7.86 (d, J=8.0 
Hz, 2H), 7.53 (br s, IH), 7.44 (d, J=8.0 
Hz, 2H), 7.33 (dd, J=8.2, 2.2 Hz, IH), 
7.30 - 7.26 (m, IH), 7.17 (dd, J=5.1, 1.2 
Hz, IH), 7.15 - 7.14 (m, IH), 7.01 (dd, 
J=5.1, 3.5 Hz, IH), 6.82 (d, J=8.2 Hz, 
IH), 3.73 (t, J=4.7 Hz, 4H), 3.57 (s, 2H), 
2.47 (t, J=4.3 Hz, 4H). MS: (calc.) 
393.2; (obt.) 394.2 (MH)^ 


49 



10/574,088 
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214 



Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
eme 


67a 


245a 




N-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 
5. 

bromobenz 
ofuran-2- 
carboxamid 
e 


NMR: (DMSO) 5 (ppm): 10.01 (s, 
IH), 8.05 (d, J=1.6 Hz, IH), 7.69 - 7.67 
(m, 2H), 7.61 (dd, J=8.8, 2.0 Hz, IH), 
7.44 (d, J=2.2 Hz, IH), 7.34 (dd, J=5.1, 
1.2 Hz, IH), 7.30 (dd, J=8.4, 2.2 Hz, 
IH), 7.23 (dd, J=3.6, 1.2 Hz, IH), 7.02 
(dd, J=4.9, 3.6 Hz, IH), 6.79 (d, J=8.4 
Hz, IH), 5.24 (s, 2H). MS: (calc.) 413.0 
(d); (obt.) 414.0 (d) (MH)^ 


50 


67b 


245b 




N-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 
5,6- 

dimethoxyb 
enzofuran- 
2- 

carboxamid 
e 


NMR: (DMSO) 5 (ppm9.77 (s, IH), 
7.64 (s, IH), 7.51 (d, J=2.1 Hz, IH), 
7.37 (dd, J=5.1, 1.2 Hz, IH), 7.33 (d, 
\-9 ? H? 1 H) 7 ^1 - 7 (m 9\-\) 1 ?fi 
(dd, J=3.7, 1.2 Hz, IH), 7.06 (dd, J=5.1, 
3.5 Hz, IH), 6.83 (d, J=8.5 Hz, IH), 5.22 
(s, 2H), 3.88 (s, 3H), 3.85 (s, 3H). MS: 
(calc.) 394.1; (obt.) 395.1 (MH)^ 


50 


67c 


245c 




N-(2-amino- 
5-(thiophen- 

2-yl)phenyl)- 
5- 

fluorobenzo 

furan-2- 

carboxamid 

e 


NMR: (DMSO) 5 (ppm): 9.98 (s, IH), 
7.75 - 7.71 (m, 2H), 7.63 (dd, J=9.0, 2.8 
Hz IH] 7 44 (H I-? n Hz 1 H] 7 "^fi - 
7.29 (m, 3H), 7.23 (dd, J=3.5, 1.1 Hz, 
IH), 7.03 (dd, J=5.1, 3.7 Hz, IH), 6.79 
(d, J=8.4 Hz, IH), 5.24 (s, 2H). MS: 
(calc.) 352.1; (obt.) 353.1 (MH)^ 


50 


67d 


245d 


CI 

H2N 


N-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 
4,6- 

dichloroben 
zofuran-2- 
carboxamid 
e 


NMR: (DMSO) 5 (ppm): 10.04 (s, 
IH), 7.95 (dd, J=1.6, 1.0 Hz, IH), 7.85 
(s, IH), 7.63 (d, J=1.6 Hz, IH), 7.43 (d, 
J=2.2 Hz, IH), 7.34 (dd, J=5.1, 1.2 Hz, 
IH), 7.30 (dd, J=8.4, 2.3 Hz, IH), 7.23 
(dd, J=3.5, 1.2 Hz, IH), 7.03 (dd, J-5.1, 
3.5 Hz, IH), 6.78 (d, J=8.3 Hz, IH), 5.28 
(s, 2H) MS: (calc.) 403.0 (d); (obt.) 
404.0 (d) (MH)^ 


50 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
eme 


67e 


245e 


OMe 

MeO^^^*^0 UN— ^ ^ 


N-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 
4,6- 

dimethoxyb 
enzofuran- 
2- 

carboxamid 
e 


NMR: (DMSO) 5 (ppm): 9.68 (s, IH), 
7.64 (s, IH), 7.46 (d, J=2.0 Hz, IH), 
7.32 (d, J=1.0 Hz, IH), 7.27 (dd, J=8.2, 
2.1 Hz, IH), 7.22 (dd, J=3.5, 1.0 Hz, 
IH), 7.02 (dd, J=4.9, 3.5 Hz, IH), 6.84 
(s, IH), 6.78 (d, J=8.4 Hz, IH), 6.47 (d, 
J=1.7Hz, IH), 5.20 (s, 2H), 3.90 (s, 3H), 
3.83 (s, 3H). MS: (calc.) 394.1; (obt.) 
395.1 (MH)^ 


50 


67f 


245f 


fT'V^ /P / 


N-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 

6- 

(diethylamin 


NMR: (DMSO) 5 (ppm): 9.60 (s, IH), 
7.51 - 7.49 (m, 3H), 7.33 (dd, J=5.1, 1.2 
Hz, IH), 7.27 (dd, J=8.2, 2.1 Hz, IH), 
7.22 (dd, J=3.5, 1.2 Hz, IH), 7.02 (dd, 
J=5.0, 3.5 Hz, IH), 6.80 - 6.76 (m, 3H)! 
5.17 (s, 2H), 3.40 (q, J=6.8 Hz, 4H), 
1.13 (t, J=7.0 Hz, 6H). MS: (calc.) 405.1; 
(obt.) 406.1 (MH)^ 


50 








o)benzofura 
n-2- 

carboxamid 
e 




68 


250 


H 


2- 

acetamido- 
N-(2-amino- 
5-(thiophen- 

2- 

yDphenyDpy 
rimidine-5- 
carboxamid 
e 


NMR: (DMSO) 6 (ppm): 10.90 (s, 
IH), 9.87 (s, IH), 9.16(s, 2H), 7.47 (d, 
J=2.2Hz, IH), 7.36 (dd, J=5.1, 1.2 Hz, 
IH), 7.32 (dd, J=8.4, 2.2 Hz, IH), 7.25 
(dd,'j=3.5, l.'l Hz, i'h), 7.05 (dd,'j=5.1, 
3.7 Hz, IH), 6.81 (d, J=8.4 Hz, IH), 5.33 
(br s, 2H), 2.26 (s, 3H). MS: (calc.) 
353.1; (obt.) 354.1 (MH)^ 


51 


69a 


253a 




N-(2-amino- 

5-(thiophen- 

2-yl)phenyl)- 

4-(3,5- 

dimethyl- 

1 H-pyrazol- 

1- 

yDbenzamid 
e 


NMR: (DMSO) 5 (ppm): 9.81 (s, IH), 
8.09 (d, J=8.4 Hz, 2H), 7.64 (d, J=8.6 
Hz, 2H), 7.46 (d, J=2.0 Hz, IH), 7.33 
(dd, J=5.1, 1.2 Hz, IH), 7.28 (dd, J=8.2, 
2.2 Hz, IH), 7.23 (dd, J=3.5, 1.0 Hz, 
IH), 7.03 (dd, J=5.1,3.5Hz, IH), 6.80 
(d, J=8.3Hz, IH), 6.12 (s,lH), 5.19 (s, 
2H), 2.38 (s, 3H), 2.20 (s, 3H).MS: (calc.) 
388.1; (obt.) 389.1 (MH)^ 


52 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
eme 


69b 


253b 




N-(2-amino- 

5-(thiophen- 

2-yl)phenyl)- 

4-(2,5- 

dimethyl- 

lH-pyrrol-1- 

yDbenzamid 

e 


NMR: (DMSO) 5 (ppm): 9.85 (s, IH), 
8.14 (d, J=8.4 Hz, 2H), 7.49 (d, J=2.0 
Hz, IH), 7.44 (d, J=8.4 Hz, 2H), 7.37 
(dd, J=5.1, 1.2 Hz, IH), 7.32 (dd, J=8.5, 
2.4 Hz, IH), 7.26 (dd, J=3.6, 1.0 Hz, 
IH), 7.07 (dd, J=5.1, 3.5 Hz, IH), 6.83 
(d, J=8.4Hz, IH), 5.86 (s, 2H), 5.24 (s, 
2H), 2.05 (s, 6H). MS: (calc.) 387.1; 
(obt.) 388.1 (MH)^ 


52 


70a 


256a 




N-(2-amino- 
5-(thiophen- 
2- 

yDphenyDbe 

nzo[d][l,3]d 

ioxole-5- 

carboxamid 

e 


NIVIR: (DIVISO) 5 (ppm): 9.59 (s, IH), 
7.60 (dd, J=8.0, 1.6 Hz, IH), 7.55 (d, 
J=1.6 Hz, IH), 7.43 (d, J=2.2 Hz, IH), 
7.35 (dd,J=4.9, 0.6 Hz, IH), 7.29 (dd, 
J=8.2, 2.2 Hz, IH), 7.24 (dd, J=3.7, 1.0 
Hz, IH), 7.06- 7.04 (m, 2H), 6.79 (d, 
J=8.2Hz, IH), 6.13 (s, 2H), 5.15 (brs, 
2H). IVIS: (calc.) 338.1; (obt.) 339.1 
(MH)". 


53 


70b 


256b 




N-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 
2,3- 

dihydroben 

zo[b][l,4]di 

oxine-6- 

carboxamid 

e 


NMR: (DMSO) 5 (ppm): 9.57 (s, IH), 
7.54 (d, J=2.1 Hz, IH), 7.51 (dd, J=8.4, 
2.1 Hz, IH), 7.42 (d, J=2.1 Hz, IH), 7.33 
(dd, J=5.1, 1.2 Hz, IH), 7.26 (dd, J=8.4, 
2.3 Hz, IH), 7.22 (dd, J=3.5, 1.2 Hz, 
IH), 7.02 (dd, J=5.1,3.5Hz, IH), 6.95 
(d, J=8.2Hz, IH), 6.79 (d, J=8.4 Hz, 
IH), 5.11 (s, 2H), 4.31-4.28 (m, 
4H). MS: (calc.) 352.1; (obt.) 353.1 

(MH)^ 


53 


70c 


256c 


OMe 


N-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 
7- 

methoxybe 

nzo[d][l,3]d 

ioxole-5- 

carboxamid 

e 


NMR: (DMSO) 5 (ppm): 9.60 (s, IH), 
7.41 (d,J=2.2Hz, IH), 7.36 (d,J=1.4 
Hz, IH), 7.34 (dd, J=5.2, 1.2 Hz, IH), 

"7 on "7 OC OLJ\ "7 OO 1 O /" 1 O 

/.30 - /.2d (m, 2H), /.23 (dd, J=3.6, 1.2 
Hz, IH), 7.04 (dd, J=4.9, 3.5 Hz, IH), 
6.79 (d, J=8.4 Hz, IH), 6.10 (s, 2H), 
5.14(brs, 2H), 3.91 (s, 3H). MS: (calc.) 
368.1; (obt.) 369.1 (MH)^ 


53 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
eme 


71a 


258a 


MeoAJ " 


N-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 
3,4- 

dimethoxyb 
enzamide 


NMR: (DMSO) 5 (ppm): 9.64 (s, IH), 
7.63 (dd, J=8.2, 2.0 Hz, IH), 7.57 (d, 
J=2.2 Hz, IH), 7.42 (d, J=2.2 Hz, IH), 
7.33 (dd, J=5.1, 1.2 Hz, IH), 7.28 (dd, 
J=8.3, 2.3 Hz, IH), 7.23 (dd, J=3.5, 1.2 
Hz, IH), 7.05 (d, J=8.6 Hz, IH), 7.02 
(dd, J=5.1,3.6 Hz, IH), 6.79 (d, J=8.3 
Hz, IH), 5.12 (brs, 2H), 3.83 (s, 3H), 
3.82 (s, 3H).MS: (calc.) 354.1; (obt.) 
355.1 (MH)^ 


54 


71b 


258b 




N-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 
IH- 

benzo[d][l, 
2,3]triazole- 
5- 

carboxamid 
e 


'H NMR: (DMSO) 5 (ppm9.90 (s, IH), 

8.66 (s, IH), 8.05 (d, J=9.8 Hz, IH), 
7.96 (d, J=8.6 Hz, IH), 7.49 (d, J=2.0 
Hz, IH), 7.33 (dd, J=5.1, 1.2 Hz, IH), 
7.30 (dd, J=8.2, 2.2 Hz, IH), 7.23 (dd, 
J=3.5, 1.1 Hz, IH), 7.03 (dd, J=5.0, 3.7 
Hz, IH) 6.81 (d, J=8.4 Hz, IH), 5.23 (br 
s, 2H).MS: (calc.) 335.1; (obt.) 336.0 
(MH)^ 


54 


71c 


258c 




N-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 
2-(pyridin-4- 
yDthiazole- 
4- 

carboxamid 
e 


NMR: (DMSO) 6 (ppm): 9.94 (s, IH), 
8.78 (m, 3H), 8.11 (dd, J=4.3, 1.6 Hz, 
2H), 7.64 (d, J=2.2 Hz, IH), 7.38 (dd, 
J=5.1, 1.0 Hz, IH), 7.33 (dd, J=8.2, 2.1 
Hz, IH), 7.28 (dd, J=3.7, 1.2 Hz, IH), 
7.07 (dd, J=5.1,3.7Hz, IH), 6.86 (d, 
J=8.4 Hz, IH), 5.23 (s, 2H). MS: (calc.) 
378.0; (obt.) 379.0 (MH)^ 


54 


71d 


258d 


H 


N-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 
IH- 

benzo[d]imi 
dazole-5- 
carboxamid 
e 


NMR: (DMSO) 5 (ppm): 9.72 (s, IH), 
8.34 (s, 2H), 7.87-7.85 (m, 2H), 7.48 
(d, J=1.8Hz, IH), 7.34 (dd, J=5.1, 1.0 
Hz, IH), 7.28 (dd, J=8.1, 5.2 Hz, IH), 
7.23 (dd, J=3.5, 1.2 Hz, IH), 7.03 (dd, 
J=5.1,3.6 Hz, IH), 6.80 (d, J=8.4 Hz, 
IH), 5.15 (s, 2H). MS: (calc.) 334.1; 
(obt.) 335.0 (MH)^ 


54 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
eme 


71e 


258e 




N-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 
2- 

naphthamid 
e 


NMR: (DMSO) 5 (ppm): 9.90 (s, IH), 
8.62 (s, IH), 8.07 - 7.98 (m, 4H), 7.63 - 
7.60 (m, 2H), 7.51 (d, J=2.1 Hz, IH), 
7.34 (dd, J=5.1, 1.2 Hz, IH), 7.30 (dd, 
J=8.4, 2.2 Hz, IH), 7.24 (dd, J=3.5, 1.2 
Hz, IH), 7.04 (dd, J=5.1, 3.7 Hz, IH), 
6.81 (d, J=8.4 Hz, IH), 5.21 (s, 2H).MS: 
(calc.) 344.1; (obt.) 345. KMH)^ 


54 


71f 


258f 


H2N 


N-(2-amino- 
5-(thiophen- 
2- 

yDphenyDbe 

nzo[b]thiop 

hene-2- 

carboxamid 

e 


NMR: (DMSO) 5 (ppm): 9.99 (s, IH), 
8.32 (s, IH), 8.03 (dd, J=8.4, 2.0 Hz, 
IH), 7.97 (dd, J=6.6, 2.7 Hz, IH), 7.49 - 
7.43 (m, 3H), 7.33 (dd, J=5.0, 1.1 Hz, 
IH), 7.30 (dd, J=8.2, 2.2 Hz, IH), 7.24 
(dd, J=3.6, 1.0 Hz, IH), 7.03 (dd, J=5.2, 
3.7 Hz, IH), 6.80 (d, J=8.4 Hz, IH), 5.24 
(s, 2H).MS: (calc.) 350.0; (obt.) 351.0 
(MH)". 


54 


71g 


258g 




N-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 
3,4-dihydro- 
2H- 

benzo[b][l, 
4]dioxepine- 
7- 

carboxamid 
e 


NMR: (DMSO) 5 (ppm): 9.61 (s, IH), 
7.63 (d, J=2.2 Hz, IH), 7.59 (dd, J=8.4, 
2.2 Hz, IH), 7.41 (d, J=2.0 Hz, IH), 7.33 
(d, J=5.1 Hz, IH), 7.27 (dd, J=8.2, 2.2 
Hz, IH), 7.22 (dd, J=3.5, 1.0 Hz, IH), 
7.06 - 7.01 (m, 2H), 6.78 (d, J=8.4 Hz, 
IH), 5.12 (br s, 2H), 4.22 - 4.17 (m, 4H), 
2.16 (quintet, J=5.5 Hz, 2H) MS: (calc.) 
366.1; (obt.) 367.1 (MH)^ 


54 


71a 
a 


258a 
a 




4- 

acetamido- 
N-(2-amino- 
5-(thiophen- 
2- 

yDphenyObe 
nzamide 


'H NMR: (DMSO) 5 (ppm): 10.19 (s, 
IH), 9.61 (s, IH), 7.94 (d, J = 8.6 Hz, 
2H), 7.68 (d, J = 8.6 Hz, 2H), 7.44 (d, J 
= 2.2Hz, IH), 7.34 (dd, J = 5.1, 1.2 Hz, 
IH), 7.27 (dd, J = 8.2, 2.2 Hz, IH), 7.23 
(dd, J = 3.7, 1.2 Hz, IH), 7.03 (dd, J = 
5.1, 4.1 Hz, IH), 6.79 (d, J = 8.4 Hz, 
IH), 5.13 (s, 2H), 2.09 (s, 3H). MS: 
(calc.) 351.1; (obt.) 352.3 (MH)^ 


54 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
eme 


71b 
b 


258b 
b 


F^qA^ NH2 


(E)-N-(2- 

amino-5- 

(thiophen-2- 

yl)phenyl)-3- 

(2,2- 

difluoroben 

zo[d][l,3]di 

oxol-5- 

yDacrylamid 

e 


NMR: (DMSO) 5 (ppm): 9.46 (s, IH), 
7.68 (s, IH), 7.65 (d, J = 2.2 Hz, IH), 
7.57 (d,J = 7.8 Hz, IH), 7.48 (s, 2H), 
7.34 (dd,J = 5.2, 1.0 Hz, IH), 7.23 (dd, 
J = 8.4, 2.2 Hz, IH), 7.20 (dd, J = 3.6, 
1.2Hz, IH), 7.03 (dd, J = 5.1, 3.7 Hz, 
IH), 6.85 (d,J= 15.7 Hz, IH), 6.76 (d, J 
= 8.4 Hz, IH), 5.20 (s, 2H). IWS: 400.07 
(calc), 401.1 (obs). 


54 


71c 
c 


258c 
c 




N-(2-amino- 
5-(thiophen- 
2- 

yDphenyDqu 
inoline-6- 
carboxamid 
e 


NMR: (DMSO) 5 (ppm): 9.97 (s, IH), 
8.99 (dd,J= 4.1, 1.6 Hz, IH), 8.68 (d, J 
= 1.8 Hz, IH), 8.50 (d, J = 8.2 Hz, IH), 
8.29 (dd,J= 8.8, 2.0, IH), 8.10 (d, J = 
8.8Hz, IH), 7.62 (dd, J = 8.2, 4.3 Hz, 
IH), 7.50 (d, J = 2.2 Hz, IH), 7.34 (dd, J 
= 4.9, 0.98 Hz, IH), 7.30 (dd, J= 8.2, 
2.2Hz, IH), 7.24 (dd, J = 3.5, 1.2 Hz, 
IH), 7.04 (dd, J= 5.1, 3.5 Hz, IH), 6.82 
(d, J= 8.2Hz, IH), 5.24 (s, 2H) MS: 
345.09 (calc), 346.0 (obs). 


54 


71d 
d 


258d 
d 




(E)-N-(2- 

amino-5- 

(thiophen-2- 

yl)phenyl)-3- 

(3,4- 

dimethoxyp 
henyDacryla 
mide 


NMR: (DMSO) 5 (ppm): 9.33 (s, IH), 
7.68 (d,J= 1.6 Hz, IH), 7.49 (d, J= 15.5 
Hz, IH), 7.33 (dd, J= 5.1, 0.98 Hz, IH), 
7.22 (d, J= 2.2 Hz, IH), 7.20 (d, J= 0.98 
Hz, 2H), 7.19(d, J= 1.2Hz, IH), 7.16 (d, 
J= 8.2 Hz, IH), 7.02 (dd, J= 5.1, 3.7 Hz, 
IH), 7.00 (d, J= 8.4 Hz, IH), 6.76 (t, J= 
8.6 Hz, IH), 5.19 (s, 2H), 3.81 (s, 3H), 
3.79 (s, 3H). MS: 380.12 (calc), 381.1 
(obs). 


54 


71e 
e 


258e 
e 


0 

NH2 


N-(2-amino- 

5-(thiophen- 

2-yl)phenyl)- 

4-(lH- 

pyrrol-1- 

yDbenzamid 

e 


NMR: (DMSO) 5 (ppm): 9.73 (s, 
IH), 8.07 (d, J= 8.4 Hz, 2H), 7.73 (d, J= 
8.4 Hz, 2H), 7.51 (d, J= 1.8 Hz, 2H), 
7.44 (s, IH), 7.33 (d, J= 5.1 Hz, IH), 
7.28 (dd,J= 8.2, 1.6 Hz, IH), 7.23 (d, 
J= 3.5 Hz, IH), 7.03 (t, J= 4.1 Hz, IH), 
6.79 (d, J= 8.4 Hz, IH), 6.30 (s, 2H), 
5.16 (s, 2H). MS: 359.11 (calc), 360.1 
(obs). 


54 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
erne 


71ff 


258ff 




N-(2-amino- 

5-(thiophen- 

2-yl)phenyl)- 

4-(lH- 

imidazol-1- 

yDbenzamid 

e 


NMR: (DMSO) 5 (ppm): 9.79 (s, 
IH), 8.40 (s, IH), 8.12 (d, J= 8.4 Hz, 
2H), 7.88 (s, IH), 7.82 (d, J= 8.6 Hz, 
2H), 7.45 (d, J= 1.8 Hz, IH), 7.33 (dd, 
J= 4.9, 0.78 Hz, IH), 7.29 (dd, J= 8.2, 
2.2 Hz, IH), 7.23 (d, J= 3.5 Hz, IH), 
7.13 (s, IH), 7.04 to 7.02 (m, IH), 6.79 
(d, J= 8.4 Hz, IH), 5.19 (s, 2H). MS: 
360.1 (calc), 361.1 (obs). 


54 


g 


258g 
g 


ly^l " NH2 
OMe 


N-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 
3,5- 

dimethoxyb 
enzamide 


NIVIR: (DIVISO) 5 (ppm): 9.68 (s, 
IH), 7.40 (d,J= 2.0 Hz, IH), 7.32 (dd, 
J= 5.1, 1.2 Hz, IH), 7.27(dd, J= 8.2, 
2.2 Hz, IH), 7.21 (dd, J= 3.5, 1.2 Hz, 
IH), 7.13 (d, 2.2 Hz, 2H), 7.01 (dd, J= 
5.1,3.5 Hz, IH), 6.78 (d, J= 8.2 Hz, IH), 
6.66 (t, J= 2.2 Hz, IH), 5.11 (s, 2H), 
3.79 (s, 6H). MS: 354.1 (calc), 355.1 
(obs). 


54 


71h 
h 


258h 
h 


1 


N-(2-amino- 

5-(thiophen- 

2-yl)phenyl)- 

4-((4,6- 

dimethylpyri 

midin-2- 

yl)(methyl)a 

minolbenza 

mide 


NMR: (DMSO) 5 (ppm): 9.72 (lH,s), 
7.97 (2H,d,8.6 Hz), 7.50 to 7.46 (3H,m,), 
7.34(lH,dd,3.9andl.2Hz), 7.28 
(lH,dd,6.1 and 2.3 Hz), 7.23 (lH,dd,2.3 
and'1.2 Hz), 7.04 (lH,dd,3.5 and'l.4 
Hz), 6.79 (lH,d,8.4 Hz), 6.59 (lH,s), 
5.18 (2H,s), 3.52 (3H,s), 2.25 (6H,s,) 
MS: 429.2 (calc), 430.2 (obs). 


54 


71ii 


258ii 


0 

0 


N-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 
4- 

morpholino 
benzamide 


NMR: (DMSO) 5 (ppm): 9.49 (lH,s), 
/.OO l^h, 0,0.0 nZ), /.4o Un,S;, /.oO 
(lH,d,8.0 Hz), 7.26 to 7.21 (2H,m), 7.04 
to 6.99 (3H,m), 6.78 (lH,d,8.4), 5.1 
(2H,s), 3.74 to 3.73 (4H,m), 3.29 to 3.23 
(4H,m) MS: 379.1 (calc), 380.1 (obs). 


54 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
erne 


71jj 


258jj 




N-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 

4- (3-methyl- 

5- 0X0-4,5- 
dihydropyra 
zol-1- 

yDbenzamid 
e 


NMR: (DMSO) 5 (ppm): 9.70 (lH,s), 
8.03 (2H,d,8.8 Hz), 7.93 (lH,d,8.8), 7.70 
- 7.62 (lH,m), 7.46 (lH,d,2.2 Hz), 7.34 
(lH,dd,4.1 and 1.0 Hz), 7.28 (lH,dd,6.1 
and 2.2 Hz), 7.24 (lH,dd,2.5 and 1.0), 
7.03 (lH,dd, 3.5 and 1.6), 6.80 
(lH,d,8.4 Hz), 5.14 (lH,s), 4.19 (2H,m), 
2.12 (3H,s) IWS: 390.1 (calc), 391.2 
(obs). 


54 


71k 
k 


258kk 


p 


N-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 
4-(4- 

methylpiper 
azin-1- 
yDbenzamid 
e 


NIVIR: (DIVISO) 6 (ppm): 9.48 (s, IH), 
7.87 (d, J= 9.0 Hz, 2H), 7.44 (d, J= 2.2 
Hz, IH), 7.34 (d, J=4.9Hz, IH), 7.26 
(dd, J= 8.4, 2.2 Hz, IH), 7.23 (d, J= 3.5 
Hz, IH), 7.03 (dd, J= 5.1, 3.7 Hz, IH), 
6.99 (d,J=9.0 Hz, 2H), 6.79 (d, J= 8.2 
Hz, IH), 5.09 (s, 2H), 3.36 (t, J= 6.7 Hz, 
4H), 2.45 (t, J= 4.9 Hz, 4H), 2.23 (s, 3H). 
IVIS: 392.17 (calc), 393.2 (obs). 


54 


7111 


25811 


0 


N-(2-amino- 
5-(thiophen- 

2- 

yDphenyDbe 
nzo[d]thiazo 
le-6- 

carboxamid 
e 


'H NIVIR: (DMSO) 5 (ppm): 9.87 (s, 
IH), 9.55 (s, IH), 8.83 (s, IH), 8.17 (q, 
J= 8.4 Hz, 2H), 7.50 (s, IH), 7.35 (d, J= 
5.1 Hz, IH), 7.30 (dd, J= 8.2, 1.8 Hz, 
IH), 7.24 (d, J= 3.3 Hz, IH), 7.04 (t, J= 
4.5 Hz, IH), 6.84 (d, J= 8.4 Hz, IH), 
5.23 (s, 2H). MS: 351.05 (calc), 352.0 
(obs). 


54 


71m 
m 


258m 
m 




4- ((2-amino- 

5- (thiophen- 
2- 

yDphenyDca 
rbamoyDph 
enyl 4- 
hydroxyben 
zoate 


NMR: (DMSO) 5 (ppm): 9.76 (lH,s), 
8.07 (2H,d,8.6), 7.97 (2H,d,8.4 Hz), 7.46 
(lH,s), 7.39-7.33 (3H,m), 7.29 
(lH,dd,6.1 and 2.2), 7.24 (lH,d,3.5), 
7.04 (lH,dd,3.5 and 1.6 Hz), 6.91 - 6.89 
(2H,m), 6.80(lH,d,8.4), 5.19 (2H,s), 
4.15 (lH,s). MS: 430.1 (calc), 431.1 
(obs). 


54 


71n 
n 


258n 
n 


0 rii 


N-(2-amino- 
5-(thiophen- 
2- 

yDphenyOthi 
ophene-3- 
carboxamid 
e 


'H NMR: (DMSO) 5 (ppm): 9.58 (s, 
IH), 8.32 (s, IH), 7.62 (d, J= 2.0 Hz, 
2H), 7.42 (d, J= 2.0 Hz, IH), 7.34 (d, J= 
5.1Hz, IH), 7.28 (dd, J= 8.2, 2.0 Hz, 
IH), 7.23 (d,J= 2.9 Hz, IH), 7.03 (dd, 
J= 5.1,3.7 Hz, IH), 6.79 (d, J= 8.4 Hz, 
IH), 5.15(s, 2H). MS: 300.04 (calc) 
301.1 (obs) 


54 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
eme 


71o 

0 


258o 

0 


o 

^^--S^^ NH2 


N-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 
3- 

methylbenz 
o[b]thiophe 
ne-2- 

carboxamid 

e 


NMR: (DMSO) 5 (ppm): 9.58 (s, 
IH), 7.97 (dt, J= 41.5, 3.7 Hz, 2H), 7.54 
(s, IH), 7.49 (t, J= 5.1 Hz, IH), 7.29 (dd, 
J= 8.2, 2.0 Hz, IH), 7.24 (d, J= 2.9 Hz, 
IH), 7.04 (t, J= 4.9 Hz, IH), 6.82 (d, J= 
8.4 Hz, IH), 5.17 (s, 2H), 2.68 (s, 3H). 
IVIS: 364.07 (calc) 365.1 (obs) 


54 


71p 
P 


258p 
P 


0 j<«^ 


N-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 
4- 

hydroxyben 
zamide 


NMR: (DMSO) 5 (ppm): 9.49 (lH,s), 
7.85 (2H,d,8.6), 7.43 (lH,s,), 7.34 
(lH,d,5.1 Hz), 7.26(lH,d,6.1 Hz), 7.22 
(lH,d,3.5 Hz), 7.03 (lH,dd,5.1 and 0 Hz), 
6.84 - 6.77 (3H,m), 5.09 (2H,s) MS: 
310.1(calc), 311.1(obs). 


54 


71q 
q 


258q 
q 




N-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 
4- 

methoxybe 
nzamide 


NMR: (DMSO) 5 (ppm): 9.59 (s, IH); 
7.97 (d, J=8.8 Hz; 2H); 7.43 (d; J=2.2 
Hz; IH); 7.34 (dd; J=1.2, 5.1 Hz; IH); 
7.27 (dd; J=2.2, 8.2 Hz; IH); 7.23 (dd; 
J=1.2, 3.5 Hz; IH); 7.04 (d; J=8.8 Hz; 
2H); 7.03 (m, IH); 6.79 (d; J=8.2 Hz; 
IH); 5.12 (bs, 2H); 3.84 (s, 3H).MS: calc: 
324.4; found: 325.2 (M+H) 


54 


71rr 


258rr 


0 


N-(2-amino- 
5-(thiophen- 

P-vllnhpnvh- 

4- 

bromobenz 
amide 


NMR: (DMSO) 5 (ppm): 9.78 (s, IH); 
7.93 (d, J=8.5 Hz; 2H); 7.71 (d, J=8.5 
Hz; 2H); 7.43 (d; J=1.9 Hz; IH); 7.33 
(dd; J=1.2, 5.1 Hz; IH); 7.28 (dd; J=1.9, 
8.3 Hz; IH); 7.23 (dd; J=1.2, 3.5 Hz; 
IH); 7.03 (dd; J= 3.5, 5.1 Hz; IH); 6.78 
(d; J=8.3 Hz; IH); 5.20 (bs, 2H).MS: 
calc: 371.9 and 373.9; found: 373.1 and 
375.1 (M+H) 


54 


71s 

s 


258SS 


NH 


N-(2-amino- 
5-(thiophen- 
2- 

yDphenyDbe 
nzofuran-2- 
carboxamid 
e 


NMR: (DMSO) 5 (ppm): 9.73 (s, IH); 
7.99 (s, IH); 7.97 (s, IH); 7.56 (d, J=7.2 
Hz; IH); 7.50 (m, 2H); 7.45 (d; J=2.1 Hz; 
IH); 7.33 (dd; J=1.0, 5.1 Hz; IH); 7.28 
(dd; J=2.1,8.2Hz; IH); 7.23 (dd;J=1.0, 
3.5 Hz; IH); 7.03 (dd; J= 3.5, 5.1 Hz; 
lH);6.79(d; J=8.2Hz; IH); 5.12 (bs, 
2H).MS: calc: 334.4; found: 335.1 (M+H) 


54 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
eme 


71tt 


258tt 


0 

^^NH2 


N-(2-amino- 
5-(thiophen- 

2- 

yDphenyObe 
nzamide 


NMR: (CD30D) 5 (ppm): 8.52 (s, 
IH); 7.76 (d; J=7.4 Hz; IH); 7.65 (d; J= 
8.4 Hz; IH); 7.63 (s, IH); 7.56 (d; J= 2.0 
Hz; IH); 7.49 (m, IH); 7.37 (dd; J=2.1, 
8.3 Hz; IH); 7.34 (m, IH); 7.23 (m, 2H); 
7.02 (dd; J=3.7, 5.3 Hz; IH); 6.91 (d; 
J=8.3 Hz; 1H).MS: calc: 294.4; found: 
295.2 (M+H) 


54 


71u 
u 


258u 
u 


O 

1 


N-(2-amino- 

5-(thiophen- 

2-yl)phenyl)- 

3,4-dihydro- 

4-methyl- 

2H- 

benzo[b][l, 
4]oxazine-7- 
carboxamid 
e 


NMR: (DMSO) § (ppm): 9.40 (s, 
IH), 7.50 (d, J= 8.4 Hz, IH), 7.42 (s, 
IH), 7.34 (d,J=5.3Hz, 2H), 7.25 (d, J= 

8.2 Hz, IH), 7.22 (d, J= 2.7 Hz, IH), 

7.03 (t, J= 4.9 Hz, IH), 6.78 (d, J= 8.4 
Hz, IH), 6.73 (d, J= 8.6 Hz, IH), 5.06 (s, 
2H), 4.23 (d, J= 4.1 Hz, 2H), 3.30 (m, 
2H), 2.93 (s, 3H) MS: 365.12 (calc) 
366.1 (obs) 


54 


71w 

w 


258w 
w 


OMe 

HzN 


N-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 
7- 

methoxybe 
nzofuran-2- 
carboxamid 

e 


NMR: (DMSO) 5 (ppm): 9.90 (s, 
IH); 7.71 (s, IH); 7.46 (d, J= 2.0 Hz; 
IH); 7.35 (s, IH); 7.34 (m, IH); 7.30 (dd; 
J=2.0, 8.4 Hz;lH); 7.27 (d; J= 7.9 Hz; 
IH); 7.24 (m,lH); 7.08 (d; J= 7.9 Hz; 
IH); 7.04 (dd; J= 3.7, 5.1 Hz; IH); 6.80 
(d; J=8.2Hz; lH);5.12(bs, 2H); 3.98 (s; 
3H). MS: calc: 364.4; found: 365.1 
(M+H) 


54 


72a 


261a 




N-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 
5- 

bromobenz 
o[b]thiophe 
ne-2- 

carboxamid 
e 


NMR: (DMSO) 5 (ppm): 10.08 (s, 
IH), 8.27 (s, IH), 8.23 (d, J=1.8 Hz, IH), 
8.02 (d, J=8.6 Hz, IH), 7.60 (dd, J=8.6, 
2.0 Hz, IH), 7.43 (d, J=2.3 Hz, IH), 7.34 
(dd, J=5.0, 1.2 Hz, IH), 7.30 (dd, J=8.2, 
2.2 Hz, IH), 7.24 (dd, J=3.5, 1.2 Hz, 
IH), 7.03 (dd, J=5.1,3.5Hz, IH), 6.79 
(d, J=8.2Hz, IH), 5.25 (s, 2H). MS: 
(calc.) 429.0 (d) ; (obt.) 430.0 (d) (IVIH)^ 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sch 
eme 


72b 


261b 




N-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 
5,6- 

dimethoxyb 
enzo[b]thio 
phene-2- 
carboxamid 

e 


NMR: (DMSO) 5 (ppm): 9.87 (s, IH), 
8.14 (s, IH), 7.58 (s, IH), 7.44 (d, J=2.2 
Hz, IH), 7.41 (s, IH), 7.34 (dd, J=5.1, 
1.1 Hz, IH), 7.29 (dd, J=8.4, 2.3 Hz, 
IH), 7.03 (dd, J=4.9,'3.5 Hz! IH), 6.80 
(d, J=8.4Hz, IH), 5.20 (s, 2H), 3.85 (s, 
3H), 3.84 (s, 3H). MS: (calc.) 410.1; 
(obt.) 411.1 (MH)^ 


55 


73 


262 




N-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 
5-(pyridin-3- 
yl)benzo[b]t 
hiophene-2- 
carboxamid 
e 


NIVIR: (DIVISO) 6 (ppm): 10.09 (s, 

IH), 8.99 (dd, J=2.3, 0.8 Hz, IH), 8.58 
(dd, J=4.7, 1.6 Hz, IH), 8.38 (s, IH), 
8.33 (d, J=1.4Hz, IH), 8.17 (ddd, J=9.6, 
3.9, 1.8 Hz, IH), 7.83 (dd, J=8.5, 1.8 
Hz, IH), 7.53-7.50 (m, 2H), 7.46 (d, 
J=2.2 Hz, IH), 7.34 (dd, J=5.1, 1.2 Hz, 
IH), 7.31 (dd, J=8.2, 2.2 Hz, IH), 7.25 
(dd, J=3.5, 1.2 Hz, IH), 7.03 (dd,J=5.1, 
3.7 Hz, IH), 6.81 (d, J=8.4 Hz, IH), 5.74 
(s, 2H). IWS: (calc.) 427.1; (obt.) 428.1 
(MH)". 


57 


74 


264 




N-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 
4H- 

benzo[d][l, 
3]dioxine-6- 
carboxamid 
e 


NMR: (DMSO) 5 (ppm): 9.60 (s, IH), 
7.82 (dd, J=8.6, 2.2 Hz, IH), 7.74 (d, 
J=2.1 Hz, IH), 7.41 (d, J=2.1 Hz, IH), 
7.33 (dd, J=5.1, 1.2 Hz, IH), 7.26 (dd, 
J=8.4, 2.3 Hz, IH), 7.21 (dd, J=3.5, 1.2 
Hz, IH), 7.02 (dd, J=5.1,3.8 Hz, IH), 
6.94 (d, J=8.6 Hz, IH), 6.77 (d, J=8.4 
Hz, IH), 5.32 (s, 2H), 5.11 (s, 2H), 4.94 
(s, 2H).MS: (calc.) 352.1; (obt.) 353.1 
(MH)^ 


57 


75 


269 


c 


6-(2- 

morpholino 

ethoxy)-N- 

(2-amino-5- 

(thiophen-2- 

yDphenyDbe 

nzofuran-2- 

carboxamid 

e 


NMR: (DMSO) 6 (ppm): 7.21 (d, IH), 
7.14 (d, 2H), 6.95 (d, IH), 6.84-6.79 
(m, 3H), 6.62 - 6.57 (m, 2H), 6.49 (d, 
IH), 3.80 (m, 2H), 3.30 (m, 4H), 2.46 (m, 
2H), 2.21 (m, 4H). MS: (calc.) 463.2; 
(obt.) 464.2 (MH)^ 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sche 
me 


76 


273 


o 

N-NH 


N-(2-amino- 

5-(3H- 

1,2,3- 

triazol-4- 

yl)phenyl)-4- 

methoxybe 

nzamide 


NIVIR: (DIVISO) 5 (ppm): 9.62 (s, 
IH); 8.08 (bs, 2H); 7.97 (d, J=8.5 Hz; 
2H); 7.62 (s, IH); 7.45 (d, J=8.2 Hz; 
IH); 7.03 (d, J=8.5 Hz; 2H); 6.82 (d, 
J=8.2 Hz; IH); 5.11 (bs, 2H); 3.83 (s, 
3H). 

MS: calc: 309.3; tound: 310.1 (M+H) 


59 


77 


277 


N-NH 


N-(2-amino- 

5-(lH- 

tetrazol-5- 

yl)phenyl)-4- 

methoxybe 

nzamide 


'H NMR: (DMSO) S (ppm): 9.63 (s, 
IH); 7.98 (d, J=8.8 Hz; 2H); 7.81 (d, J= 
2.0 Hz; IH); 7.61 (dd; J=2.0, 8.4 Hz; 
IH); 7.04 (d, J= 8.8 Hz; 2H); 6.85 (d, J= 
8.4 Hz; IH); 3.85 (s, 3H). 
IVIS: calc: 310.3; found: 311.1 (M+H) 


61 


78 


283 


0 t^=*S 
NH, 

/ 


N-(2-amino- 

5-(thiophen- 

2-yl)phenyl)- 

1-methyl- 

IH- 

benzo[d]imi 

dazole-5- 

carboxamid 

e 


NIVIR: (DMSO) 5 (ppm): 9.75 (s, 
IH), 8.38 (d,J= 1.0 Hz, IH), 8.34 (s, 
IH), 7.95 (dd; J=1.4, 8.4 Hz; IH); 7.68 
(d, J= 8.4 Hz, IH), 7.50 (d; J=2.2 Hz; 
IH); 7.34 (dd; J=1.0, 5.0 Hz; IH); 7.28 
(dd; J=2.2, 8.4 Hz; IH); 7.24 (dd; 
J=1.4, 3.6 Hz; IH); 7.04 (dd; J= 3.6, 
5.0Hz;lH); 6.81 (d; J=8.4 Hz; IH); 
3.90 (s, 3H). 

MS: calc: 348.4; found: 349.1 (M+H) 


62 


79 


286 


0 

/ 


N-(2-amino- 

5-(thiophen- 

2-yl)phenyl)- 

1-methyl- 

IH- 

benzo[d][l, 
2,3]triazole 
5- 

carboxamid 
e 


NMR: (DMSO) 5 (ppm): 9.88 (s, 
IH); 8.75 (s, IH), 8.15 (dd; J=1.0, 8.6 
Hz; IH); 7.95 (dd, J= 1.0, 8.6 Hz, IH), 

~l An lA I on 1 U\ "7 OA lAA. 

/.49 (d, J= Z.{J Hz, IH), /.34 (dd, 
J=1.2, 5.1 Hz; IH); 7.30 (dd; J=2.0, 8.3 
Hz; IH); 7.24 (dd; J=1.2, 3.5 Hz; IH); 
7.04 (dd;J= 3.5, 5.1 Hz; IH); 6.81 (d; 
J=8.3 Hz; IH); 5.24 (bs, 2H); 4.37 (s, 
3H). 

MS: calc: 349.4; found:350.1 (M+H) 
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Ex 


Cpd 


Structure 


Name 


Characterization 


Sche 
me 


79a 
a 


286a 
a 




N-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 
2- 

methylbenz 
o[d]oxazole 
6- 

carboxamic 
e 


NIWR: (DMSO) 5 (ppm): 9.80 (s, 
IH); 8.29 (d, J= 1.4 Hz, IH), ), 8.00 (dd; 
J=1.4, 8.4 Hz; IH); 7.76 (d, J= 8.2 Hz, 
IH), 7.46 (d;J=2.0 Hz; IH); 7.34 (dd; 
J=1.0, 5.0 Hz; IH); 7.30 (dd; J=2.0, 8.4 
Hz; IH); 7.23 (dd; J=1.0, 3.5 Hz; IH); 
7.04 (dd; J= 3.5, 5.0 Hz; IH); 6.80 (d; 
J=8.2 Hz; IH); 5.20 (bs, 2H); 2.67 (s, 
3H). 

IVIS: calc: 349.4; found: 350.0 (M+H) 


62 


80 


291 


0 

a 


N-(2-amino- 
5-(thiophen- 
2- 

yDphenyDH- 
imidazo[l, 
2- 

alpyridine- 
6- 

carboxamid 
e 


NIVIR: (CD30D) 5 (ppm): 9.19 (s 
IH); 7.99 (s, IH); 7.86 (d; J=8.5 Hz; 
IH); 7.67 (s, IH); 7.64 (d; J=8.5 Hz; 
IH); 7.50 (s, IH); 7.37 (d; J= 8.5 Hz; 
IH); 7.22 (d; J= 4.9 Hz; IH); 7.21 (m 
IH); 7.01 (t; J= 4.9 Hz; IH); 6.91 (d 
J=8.5 Hz; IH). 

MS: calc: 334.4; found: 335.1 (M+H) 


63 


81 


296 


0 

Cs 


N-(2-amino- 
5-(thiophen- 

2- 

yDphenyDH- 
imidazo[l, 
2- 

alpyridine- 
2- 

carboxamid 
e 


NMR: (DMSO) 5 (ppm): 9.73 (s 
IH), 8.62 (dt, J= 1.2; 6.8 Hz, IH), 8.50 
(d, J= 0.7 Hz; IH); 7.76 (d; J=2.2 Hz 
IH); 7.66 (d, J= 0.7 Hz, IH), 7.39 (dd; 
J=1.6, 6.8 Hz; IH); 7.36 (dt; J=1.6, 4.9 
Hz; IH); 7.26 (dd; J=2.2, 8.2 Hz; IH); 
7.24 (dd; J= 1.2, 3.6 Hz; IH); 7.05 (m; 
IH); 7.01 (dd; J= 1.2, 6.8 Hz; IH); 6.84 
(d; J=8.2Hz;lH); 5.13 (bs, 2H). 
MS: calc: 334.4; found: 335.1 (M+H). 


64 


82 


301 


1 H fj^T 


4- ((3,4- 
dimethoxyp 
henylamino 
)methyl)-N- 
(2-hydroxy- 

5- (thiophen- 
2- 

yDphenyDbe 
izamide 


NMR: (DMSO) 5 (ppm): 10.1 (s 
IH); 9.52 (s, IH); 8.00 (s, IH); 7.92 (d, 
J=7.0, 2H); 7.49 (d, J=7.0, 2H); 7.42 
(m, IH); 7.33 (d, J=8.0, IH); 7.29 (s 
IH); 7.07 (s, IH); 6.93 (d, J=8.0, IH) 
6.65 (d, J=8.5, IH); 6.32 (s, IH); 5.98 
(m, 2H); 4.30 (s, 2H); 3.65 (s, 3H); 3.58 
(s, 3H). 

MS: calc: 460.5; found: 461.1 (M+H) 
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302 


o 


N|-(2-amino- 
5-(5- 

Tiethylthiop 

hen-2- 

yl)phenyl)-4- 

Tiethoxybe 

izamide 


NMR: (DMSO) 5 (ppm): 9.60 (s 

IH), 7.96 (d, J = 8.0, Hz, 2H); 7.36 (d, J 
= 2.1 Hz, IH); 7.20 (dd, J = 2.1, 8.3 
Hz, IH); 7.03 (d, J = 8.0, Hz, 2H); 7.00 
(d, J = 3.5 Hz, IH); 6.78 (d, J = 8.3 Hz, 
IH), 6.70 (dd, J = 1.1, 3.5 Hz, IH) 
3.83 (s, 3H); 2.42 (d, J = 1.1 Hz, 3H). 
MS: calc: 338.4; found: 338.4 (M+H). 


66 


84 


308 


o 


2-(5-((2- 

amino-5- 

[thiophen-2- 

yDphenyDca 

rbamoyl)-2- 

methyl-lH- 

benzo[d]imi 

dazol-1- 

yDethyl 

acetate 


NMR: (DMSO) 5 (ppm): 9.70 (s 
IH), 8.23 (s, IH), 7.87 (dd; J=1.0, 8.4 
Hz; IH); 7.62 (d, J= 8.4 Hz, IH), 7.48 
(d; J=2.0 Hz; IH); 7.34 (dd; J=0.8, 4.8 
Hz; IH); 7.28 (dd; J=2.0, 8.0 Hz; IH); 
7.23 (dd; J=0.8, 3.6 Hz; IH); 7.03 (dd 
J= 1.2, 4.8 Hz; IH); 6.81 (d; J=8.0 Hz 
IH); 5.15 (bs, 2H); 4.52 (t; J=4.8 Hz; 
2H); 4.35 (t; J=4.8 Hz; 2H); 2.60 (s 
3H); 1.91 (s, 3H). 

MS: calc: 434.5; found: 435.2 (M+H) 


67 


85 


309 


0 


N-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 
l-(2- 

hydroxyeth 
yl)-2-methyl- 
IH- 

benzo[d]imi 
dazole-5- 
carboxamic 
e 


NMR: (DMSO) 6 (ppm): 9.70 (s 
IH), 8.22 (s, IH), 7.84 (dd; J=1.4, 8.2 
Hz; IH); 7.57 (d, J= 8.4 Hz, IH), 7.49 
(d; J=2.2 Hz; IH); 7.34 (dd; J=1.4, 5.1 
Hz; IH); 7.28 (dd; J=2.2, 8.2 Hz; IH); 
7.23 (dd; J=1.0, 3.5 Hz; IH); 7.04 (dd 
J= 3.5, 5.1 Hz; IH); 6.80 (d; J=8.4 Hz 
IH); 5.14 (bs, 2H); 5.00 (bs, IH); 4.28 
(t; J=5.4 Hz; 2H); 3.72 (t; J=5.4 Hz; 2H); 
2.59 (s, 3H); 

MS: calc: 392.5; found: 393.2 (M+H) 


67 


86 


312 


o 


4-((3,4- 

dimethoxyp 

henylamino 

)methyl)-N- 
[2-hydroxy- 
5- 

[phenyDphe 
lyDbenzam 
de 


NMR: (DMSO) 5 (ppm): 3.62 
(s,3H), 3.69 (s,3H), 4.34 (d, J = 5.7 Hz, 
2H), 6.03 (m,2H), 6.35 (d, J = 2.2 Hz, 
IH), 6.68 (d, J = 8.4 Hz, IH), 7.03 (d, J 
= 8.4 Hz, IH), 7.32 (t, J = 7.2 Hz, IH) 
7.37 (dd, J= 10.4, 1.6 Hz, IH), 7.45 (t, 
J = 7.6 Hz, 2H), 7.52 (d, J = 8.0 Hz 
2H), 7.59 (d, J = 7.6 Hz, 2H), 7.95 (d, J 
= 8.0 Hz, 2H), 8.03 (br s,lH), 9.58 (br 
s,lH), 10.00 (br s,lH) 
MS: (calc.) 454.5; (obt.) 455.4 (MH)" 


68 
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o 

„.oV fV^ 

MeO \^ 


[E)-3-(4- 

((3,4,5- 

trimethoxy 

Dhenylamin 

o)methyl- 

phenyl)-N- 

(2-hydroxy- 

5- 

(phenyl)phe 
lyDacrylam 
ide 


NIVIR: (DIVISO) 5 (ppm): 3.54 
(s,3H), 3.68 (s,3H), 4.30 (d, J = 5.9 Hz, 
2H), 5.92 (s,2H), 6.13 (t, J = 6.3 Hz 
IH), 7.01 (d, J = 8.2 Hz, IH), 7.21 (d, J 
= 15.7 Hz, IH), 7.29 (dd, J = 8.4, 2.3 
Hz, IH), 7.33 (d, J = 7.2 Hz, IH), 7.42- 
7.50 (m,4H), 7.54-7.64 (m,4H), 8.34 
(s,lH), 9.55 (br s,lH), 10.21 (br s,lH) 
IVIS: (calc.) 510.6; (obt.) 511.2 (MM)" 


68 


88 


314 




2,3- 

dihydro-N- 
(2-hydroxy- 
5- 

(phenyl)phe 
iyl)benzo[b 
|[l,4]dioxin 
e-6- 

carboxamid 
e 


NMR: (DMSO) 5 (ppm): 4.30 (d, J = 
5.9 Hz, 2H), 6.98 (d, J = 8.3 Hz, IH) 
7.26-7.36 (m,2H), 7.42 (t, J = 7.3 Hz 
2H), 7.50-7.60 (m,2H), 7.97 (br s,lH), 
9.47 (brs,lH), 9.93 (brs,lH) 
MS: (calc.) 347.4; (obt.) 348.1 (MH)" 


68 


89 


315 


0 OH 

O^/ 

o 


Ni-(2- 

hydroxy-5- 

(phenyl)phe 

nyl)-N^-(3- 

(phenyl)phe 

nyDoctaned 

iamide 


NMR: (DMSO) 5 (ppm): 1.34-1.46 
(m,4H), 1.60-1.74 (m,4H), 2.38 (t, J = 
6.8 Hz, 2H), 2.47 (t, J = 7.0 Hz, 2H) 
6.98 (d, J = 8.2 Hz, IH), 7.20-7.70 
(m,15H), 7.96 (s,lH), 8.10 (s,lH), 9.34 
(brs,lH), 10.00 (br s,lH) 
MS: (calc.) 492.6; (obt.) 493.5 (MH)" 


69 


90 


320 




2-[4- 

(Naphthale 

ne-2- 

sulfonyD- 

piperazin-1- 

yO- 

pyrimidine- 
5- 

carboxylic 

acid (2 

amino-5- 

thiophen-2- 

yl-phenyl)- 

amide 


'H NMR: (400.2 MHz, DMSO) 5 
(ppm): 9.52 (bs, IH); 8.83 (s, 2H); 8.44 
(s, IH); 8.20 (d, J= 7.6 Hz, IH); 8.15 (d 
J= 8.6 Hz, IH); 8.05 (d, J= 8.0 Hz, IH); 
7.75 (dd; J=1.8, 8.6 Hz; IH); 7.69 (m, 
2H); 7.37 (d, J= 1.8 Hz, IH); 7.31 (dd; 
J=1.2, 5.1 Hz; IH); 7.25 (dd; J=2.2, 8.4 
Hz; IH); 7.19 (dd; J= 1.2, 3.5 Hz; IH); 

-7 m /^^. 1 0 c c 1 u-.. 1 Lj\. r -7/1 1^ 

/.Ol (dd; J= 3.0, o.l Hz; IH); 6./4 (d, 
J= 8.2 Hz, IH); 5.16 (bs, 2H); 3.96 (t 
J= 4.3 Hz, 4H); ); 3.07 (t, J= 4.3 Hz, 
4H); MS: calc: 570.7; found: 571.3 
(M-hH) 
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2-[4- 

[Biphenyl-4- 
ylcarbamoy 
l)-piperazin- 

1-yl]- 

pyrimidine- 
5- 

carboxylic 

acid (2^ 

amino-5- 

thiophen-2- 

yl-phenyl)- 

amide 


NMR: (400.2 MHz, DMSO) 5 
(ppm): 9.59 (bs, IH); 8.93 (s, 2H); 8.75 
(bs, IH); 7.63 (d, J= 1.2 Hz, IH); 7.61 
(m, IH); 7.57 (m, 4H); 7.41 (m, 3H); 
7.33 (dd; J= 1.2, 5.1 Hz; IH); 7.29 (m, 
2H); 7.23 (dd; J= 1.2, 2.5 Hz; IH); 7.03 
(dd; J= 3.7, 5.1 Hz; IH); 6.78 (d, J= 8.2 
Hz, IH); 5.22 (bs, 2H); 3.93 (t, J= 3.9 
Hz, 4H); ); 3.60 (t, J= 3.9 Hz, 4H). 
IVIS: calc: 575.7; found: 576.3 (M+H) 


71 


92 


327 


^.^^^^Ki^ NH2 
N 


/V-(2-Amino- 
5-(thiophen- 
2-yl)phenyl)- 
4-(pyridin-3- 
yDbenzami 
de 


'H NMR: (400 MHz, DMSO-de) § 
(ppm): 9.80 (s, IH), 8.98 (d, J=2.2 Hz, 
IH), 8.60 (dd, J=4.7, 1.6 Hz, IH), 8.17 
(d, J=8.6 Hz, IH), 8.12 (d, J=8.0 Hz, 
2H), 7.90 (d, J=8.6 Hz, 2H), 7.52 (dd, 
J=7.2, 4.1 Hz, IH), 7.48 (s, IH), 7.35 
(d, J=4.1 Hz, IH), 7.29 (dd, J=8.4, 2.3 
Hz, IH), 7.24 (d, J=3.3 Hz, IH), 7.04 
(dd, J=5.1, 1.4, IH), 6.80 (d, J=8.2 Hz, 
IH), 5.19 (s, 2H). 
LRMS: (m/z): 372.3 (MH"). 


72 


93 


333 


0 


[Pyridin-3- 
yl) methyl 
4-(2- 

hydroxy-5- 

(thiophen-2- 

yi) 

phenylcarb 
amoyi) 
benzyl 
carbamate 


'H NMR: (Acetone-de) 5 (ppm): 9.37 
(bs, IH), 9.35 (bs, IH), 8.47 (d, J=1.2 
Hz, 8.38 (d, J=3.9 Hz, IH), 7.97 (s, IH), 
7.87 (d, J=8.4 Hz, 2H), 7.64 (d, J=7.4 
Hz, IH), 7.35 (d, J=8.2 Hz, 2H), 7.25 
(dd, J=8.4, 2.3 Hz, IH), 7.22 (dd, 
J=5.1, 1.2 Hz, IH), 7.16 (dd, J=3.7, 1.2 
Hz, IH), 6.93 (d, J=8.1 Hz, IH), 6.93 (d, 
J=1.6 Hz, IH), 6.86 (d, J=8.4 Hz, IH), 
5.01 (s, 2H), 4.31 (d, J=6.3 Hz, 2H). 
LRMS: (m/z): 460.2 (MH"). 
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341 


NC T 


2-(4-(4- 

Cyanobenz 

yDpiperazin 

l-yl)-N-(2- 

amino-5- 

(thiophen-2- 

yDphenyOthi 

azole-5- 

carboxamic 

e 


'H NIVIR: (400.2 IVIHz, CD3OD) 5 
(ppm): 7.95 (br.s, IH), 7.75 (m, IH), 
7.68 (m, 2H), 7.53 (t, IH, J=7.6 Hz), 
7.42 (s, IH), 7.33 (d, IH, J=8.2 Hz), 
7.20 (m, 2H), 7.00 (m, IH), 6.87 (d, IH, 
J=8.3 Hz), 3.72 (s, 2H), 3.60 (m, 4H), 
2.68 (m, 4H). 

MS: calc: 500.1; found: 501.2 (M+H) 


74 


95 


344 




N-(2-Amino- 
5-(thiophen- 
2-yl)phenyl)- 
4-(4- 

benzylpiper 
azin-1- 
yDbenzami 
de 


NMR: (400.2 MHz, CDCI3) § 
(ppm): 2.625 (t, J=5Hz, 4H), 3.35 (t, 
J=5Hz, 4H), 3.59 (s, 2H), 4.00 (s, 2H), 
6.84 (d, J=8Hz, IH), 6.90 (d, J=9Hz, 
2H), 7.01 (m, IH), 7.16 (m, 2H), 7.25 
(m, 6H), 7.50 (s, IH), 7.75 (s, IH), 7.81 
(d, J=9Hz, 2H). 

MS: calc: 468.0; found: 469.0 (M+H) 


75 


96 


347 


s ^ 
1 

0 ^ NH2 


Nl-(2- 
amino-5- 
[thiophen-2- 
yDphenyl)- 

N8- 

phenylocta 
lediamide 


NMR: (400.2 MHz, CD3OD) 5 
(ppm): 7.51 (br.s. 2H), 7.38 (s, IH), 
7.16-7.27 (m, 5H), 6.9-7.1 (m, 2H), 6.84 
(m, IH), 2.42 (m, 4H), 1.76 (m, 4H), 
1.49 (m, 4H). 

MS: calc: 421.2; found: 422.2 (M-hH) 


76 


97 


349 


0 


N-(2-Amino- 

5-(thiophen- 

2-yl)phenyl)- 

4-((l,2- 

dihydro- 

2,4- 

dioxoquina 
zolin-3(4H)- 
yl)methyl)b 
enzamide 


NMR (DMSO-de) (ppm): 11.57 (s, 
IH), 9.81 (s, IH), 7.95-7.92 (m, 3H), 
7.68 (td, J=7.2, 1.4 Hz, IH), 7.48 (d, 
J=1.8 Hz, IH), 7.42 (d, J=8.2 Hz, 2H), 
7.38 (d, J=5.1 Hz, IH), 7.34 (dd, J=8.2, 
2.0 Hz, IH), 7.27 (d, J=3.3 Hz, IH), 
7.24-7.20 (m, 2H), 7.05 (dd, J=4.9, 3.5 
Hz, IH), 6.89 (d, J=8.4 Hz, IH), 5.17 (s, 
2H). (The NH2 group is missing, 
overlapped by H2O). 

MS (m/z): 468.53 (calc) 469.2 (MH+) 
(found). 
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355 


\^ 

HzN 


tert-Butyl 4- 
[5-(2-amino- 
5-(thiophen- 
2-yl) 

phenylcarb 

amoyi) 

thiophen-2- 

yi) 

piperidine- 
1- 

carboxylate 


NMR: (CD3OD) 5 (ppm) 7.73 (d, 
J=3.3 Hz, IH), 7.45 (d, J=2.1 Hz, IH), 
7.34 (dd, J=8.2, 2.2 Hz, IH), 7.23 - 
7.19 (m, 2H), 7.01 (dd, J=4.7, 3.7 Hz, 
IH), 6.96 (d, J=3.9 Hz, IH), 6.88 (d, 
J=8.1 Hz, IH), 4.17 (d, J=13.1 Hz, 2H), 
3.00 - 2.90 (m, 2H), 2.04 (d, J=12.1 
Hz, 2H), 1.60-1.54 (m, 2H). 


78 


99 


358 


o 


M-(2-amino- 
5-(thiophen- 
2-yl)phenyl)- 
2-(2- 

morpholino 

ethyl)-l,3- 
dioxoisoind 

oline-5- 

carboxamid 

e 


NMR: (DMSO) 5 (ppm): 10.03 (s, 
IH), 8.45 (s, IH), 8.38 (d, J= 7.6 Hz, 
IH), 7.99 (d, J= 7.6 Hz, IH), 7.44 (d, J= 
2.0 Hz, IH), 7.32 (dd, J= 11.9, 5.1 Hz, 
IH), 7.28 (d,J= 2.0 Hz, IH), 7.03 (d, J= 
4.9 Hz, IH), 6.78 (d, J= 8.2 Hz, IH), 
5.27 (s, 2H), 3.73 (t, J= 6.3 Hz, 2H), 
3.48 (m, 4H), 2.54 (t, J= 6.5 Hz, 2H), 
2.41 (m, 4H). MS: 476.15 (calc), 477.2 
(obs). 


79 


100 


361 




N-(2-amino- 

5-(lH- 

imidazol-1- 

yl)phenyl)-4- 

methoxybe 

izamide 


NMR: (DMSO) 5 (ppm): 9.62 (s, 
IH), 7.96 (d,J= 9.0 Hz,3H), 7.52 (m, 
IH), 7.42 (d, J= 2.5 Hz, IH), 7.19 (dd, 
J= 8.6, 2.5 Hz, IH), 7.04 (d, J= 8.8 Hz, 
2H), 7.03 (s, IH), 6.85 (d, J= 8.4 Hz, 
IH), 5.11 (s, 2H), 3.83 (s, 3H). MS: 
308.13 (calc), 309.2 (obs). 


80 



Synthetic Schemes and Experimental Procedures 

[0217] The compounds of the invention can be prepared according to the reaction schemes for 
the examples illustrated below utilizing methods known to one of ordinary skill in the art. These 
schemes serve to exemplify some procedures that can be used to make the compounds of the 
invention. One skilled in the art will recognize that other general synthetic procedures may be used. 
The compounds of the invention can be prepared from starting components that are commercially 
available. Any kind of substitutions can be made to the starting components to obtain the compounds 
of the invention according to procedures that are well known to those skilled in the art. 
[0218] The compounds according to embodiments paragraphs [0083] - [0088] can be routinely 
synthesized using techniques described herein in conjunction with the teachings of WO 03/087057. 
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[0219] The compounds according to embodiments paragraphs [0098] - [0110] can be routinely 
synthesized using techniques described herein in conjunction with the teachings of WO 03/076422. 
[0220] The compounds according to embodiment s paracraphs [0115] - [0124] can be routinely 
synthesized using techniques described herein in conjunction with the teachings of WO 03/075929. 
[0221] The compounds according to embodiment s paracraphs [0125] - [0135] can be routinely 
synthesized using techniques described herein in conjunction with the teachings of WO 03/076395. 
[0222] The compounds according to embodiment s paracraphs [0136] - [0145] can be routinely 
synthesized using techniques described herein in conjunction with the teachings of WO 03/076400. 
[0223] The compounds according to embodiments paracraphs [0146] - [0157] can be routinely 
synthesized using techniques described herein in conjunction with the teachings of WO 03/076401. 
[0224] The compounds according to embodiment s paracraphs [0158] - [0166] can be routinely 
synthesized using techniques described herein in conjunction with the teachings of WO 03/076421. 
[0225] The compounds according to embodiment s paracraphs [0167] - [0175] can be routinely 
synthesized using techniques described herein in conjunction with the teachings of WO 03/076430. 
[0226] The compounds according to embodiments paragraphs [0176] - [0186] can be routinely 
synthesized using techniques described herein in conjunction with the teachings of WO 03/076438. 
[0227] The compounds according to embodiment s paracraphs [0187] - [0194] can be routinely 
synthesized using techniques described herein in conjunction with the teachings of WO 03/92686. 
[0228] The compounds according to embodimen t paracraph [0195] can be routinely synthesized 
using techniques described herein in conjunction with the teachings of WO 03/024448. 
[0229] The compounds according to embodiments paraeraphs [0196] - [0197] can be routinely 
synthesized using techniques described herein in conjunction with the teachings of JP 2003137866. 
[0230] The compounds according to embodimen t paracraph [0198] - [0199] can be routinely 
synthesized using techniques described herein in conjunction with the teachings of JP 11-269146 
(1999). 

[0231] The compounds according to embodiments paracraphs [0200] - [0201] can be routinely 
synthesized using techniques described herein in conjunction with the teachings of JP 11-302173 
(1999). 

[0232] The compounds according to embodiment s paracraphs [0202] - [0203] can be routinely 
synthesized using techniques described herein in conjunction with the teachings of JP 2001131130. 
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[0233] The compounds according to embodiments paragraphs [0204] - [0205] can be routinely 
synthesized using techniques described herein in conjunction with the teachings of JP 10152462, JP 
2002332267, and JP 11-302173. 

[0234] The compounds according to embodiments paragraphs [0206] - [0207] can be routinely 
synthesized using techniques described herein in conjunction with the teachings of US 6,174,905. 
[0235] The compounds according to embodimen t paracraphs [0206] can be routinely 
synthesized using techniques described herein in conjunction with the teachings of WOOl/70675. 
Example 1 



/\/-[2-amino-5-(2-thienyl)phenyl]-4-{[(3,4-dimethoxyphenyl)amino]methyl}benzamide (6) 
Scheme 1 




o 
CH3 




DME, 80°C 



2 



4 \ 

BOP; Py; NaH; rT; 2.5h q 




O 




.NH2 



THF, MeOH, H20 
75° C; 60 min 



SnClz; NH4OAC 




6: example 1 
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step 1. 5-BromO-2-nitro-phenylamine (2) 

[0236] To a solution of potassium tert-butoxide (14.5 g; 129.2 mmol) and copper(l) chloride 
(301 mg; 3.04 mmol) in ethyleneglycol dimethylether (120 mL), stirred at 0°C under nitrogen, a 
solution of l-bromo-4-nitro-benzene (1, 6.141 g; 30.4 mmol) and 0-methyl-hydroxylamine 
hydrochloride (3.174 g; 38 mmol) in /\/,/\/-dimethylformamide (65 mL) was added drop wise over 103 
min, the cooling bath was removed and the mixture was allowed to react at room temperature for 
3h, diluted with ethyl acetate (600 mL) and washed with saturated aqueous ammonium chloride. The 
organic layer was dried (MgS04), filtered and concentrated. After purification by flash 
chromatography (eluent 25% ethyl acetate in hexane), 4.96 g (75% yield) of compound 2 were 
obtained. 

[0237] NMR: (400.2 MHz, CDCb) 5 (ppm): 7.98 (d, J=9.24, IH); 7.02 (d, J=1.98, IH); 6.82 
(dd, J=1.98 and 9.24, IH); 6.12 (bs, 2H). 

Step 2. 2-Nitro-5-thiophen-2-yl-phenylamine (3). 

[0238] A suspension of bromoarene 2 (5.85 g; 26.9 mmol) (or any other haloarene of choice); 2- 
thiopheneboronic acid (4.56 g, 35.6 mmol); (or the any other arylboronic acid of choice), tri-o-tolyl- 
phosphine (2.69 g; 8.8 mmol) and potassium carbonate (11.1 g; 80 mmol) in degassed 
ethyleneglycol dimethylether (70 mL) and water (35 mL), was treated with 

tetrakis(triphenylphosphine)palladium(0) (2.04 g, 1.77 mmol) and the mixture stirred on a preheated 
oil bath at 80° C for 18 h, diluted with dichloromethane (300 mL), washed with water, dried (MgS04) 
and concentrated. Purification by flash chromatography (eluent 50 % ether in hexane) afforded 
compound 3 (5.63g, 95% yield). 

[0239] ^H NMR: (400.2 MHz, DMSO) 8 (ppm): 7.97 (d, J=9.0, IH); 7.69 (dd, J=1.2 and 5.1, IH); 
7.60 (dd, J=1.2 and 3.6, IH); 7.49 (bs, 2H); 7.27 (d, J=2.0, IH); 7.18 (dd, J=3.6 and 5.1, IH); 
6.97 (dd, J=2.0 and 9.0, IH). 

Step 3. 4-[(3,4-Dimethoxy-phenylamino)-methyl]-N-(2-nitro-5-thiophen-2-yl-phenyl)- 
benzamide (5). 

[0240] To a solution of nitrophenylamine (3, 460 mg, 2.1 mmol), (or any other nitrophenylamine 
of choice, 1 eq); 4-[(3,4-dimethoxy-phenylamino)-methyl]-benzoic acid (4, see below), 761 mg, 2.65 
mmol) (or any other acid of choice, 1.3 eq) and benzotriazol-l-yloxytris(dimethylamino)phosphonium 
hexafluorophosphate (BOP) (1095 mg, 2.47 mmol) in pyridine (15 mL), 60% sodium hydride in oil 
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(563 mg, 14.1 mmol) was added portion wise under a stream of nitrogen, and tine reaction was 
allowed to progress at room temperature for 2.5 h and diluted with toluene. Excess of NaH was 
quenched with acetic acid and the whole mixture was concentrated, re-dissolved in ethyl acetate and 
washed with a solution of NaHCOs in brine, dried (MgS04) and concentrated. After purification by 
flash chromatography (eluent 30% to 75% AcOEt in hexane), 883 mg (1.80 mmol, 86% yield) of 
amide 5 were obtained. 

[0241] NMR: (400.2 MHz, DMSO) 8 (ppm): 10.8 (s, IH); 8.10 (d, J=2.0, IH); 8.06 (d, J=8.6, 
IH); 7.90 (d, J=8.2, 2H); 7.74 (dd, J=1.0 and 4.9, IH); 7.72 (dd, J=1.0 and 3.5, IH); 7.69 (dd, 
J=2.2 and 8.7, IH); 7.53 (d, J-8.2, 2H); 7.22 (dd, J=3.5 and 4.9, IH); 6.64 (d, J=8.6, IH); 6.31 (d, 
J=2.0, IH); 6.01 (t, J=6.1, IH); 5.98 (dd, J=2.2 and 8.4, IH); 4.32 (d, J=6.1, 2H); 3.66 (s, 3H); 
3.59 (s, 3H). 

4-[(3,4-Dimethoxy-phenylamino)-methyl]-benzoic acid (4). 

[0242] To a solution of 3,4-dimethoxy-phenylamine (786 mg; 5.13 mmol) and dibutyltindichloride 
(219 mg; 0.72 mmol) in ethyleneglycol dimethylether (7 ml), 4-formyl-benzoic acid (748 mg; 4.98 

mmol) was added. The suspension was stirred at room temperature for 10 min, treated with 
phenylsilane (1.0 mL; 7.9 mmol) and the mixture stirred at the same temperature for 12 h. Methanol 
and a few drops of water were added, stirred for 5h, concentrated under vacuum, suspended in 
dichloromethane and stirred for one day at room temperature. After filtration, pure acid 4 (1.13 g; 
79% yield) was obtained as a beige solid. 

[0243] ^H NMR: (400.2 MHz, DMSO) 8 (ppm): 7.86 (d, J=8.2, 2H); 7.44 (d, J=8.2, 2H); 6.63 (d, 
J=8.5, IH); 6.29 (d, J=2.3, IH); 5.96 (dd, J=2.3, 8.5, IH); 5.96 (bs, IH); 4.28 (s, 2H); 3.64 (s, 3H); 
3.58 (s, 3H). 

Step 4. /\/-(2-Amino-5-thiophen-2-yl-phenyl)-4-[(3,4-dimethoxy-phenylamino)-methyl]- 
benzamide (6) 

[0244] A suspension of compound 5 (250 mg, 0.51 1 mmol) (or any other nitroamide of choice, 
1 eq) and tin(ll) chloride dihydrate (2.30g, 10.2 mmol) in a 1:1:1 mixture THF/MeOH/water (18 mL) 
was stirred at 75 °C in a sealed tube for Ih, diluted with ethyl acetate and washed with saturated 
aqueous solution of NaHCOs, dried over Na2S04 and purified by flash chromatography, eluent 20% 
EtOAc in dichloromethane, to afford 138 mg (59% yield) of the title compound 6. 
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[0245] NMR: (400.2 MHz, DMSO) 5 (ppm): 9.66 (s, IH); 7.92 (d, J=8.4, 2H); 7.46 (d, J=8.4, 
2H); 7.44 (d, J=2.0, IH); 7.34 (dd, J=l.l; 5.0, IH); 7.27 (dd, J=2.0; 8.2, IH); 7.22 (dd, J=l.l and 
3.6, IH); 7.03 (dd, J=3.6, 5.0, IH); 6.78 (d, J=8.5, IH); 6.64 (d, J=8.5, IH); 6.31 (d, J=2.5, IH); 
6.01-5.97 (m, 2H); 5.14 (bs, 2H); 4.30 (d, J=6.1, 2H); 3.66 (s, 3H); 3.58 (s, 3H). 
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NMR: (DMSO) 8 (ppm): 9.60 (s, IH), 7.89 (d, J = 8.2 Hz, 2H), 7.46 (d, J = 8.2 Hz, 
2H), 7.23 (dd, J = 3.3, 1.8 Hz, IH), 7.14 (d, J = 2.0 Hz, IH), 6.91 (dd, J = 8.2, 2.2 
Hz, IH), 6.74 (d, J = 8.2 Hz, IH), 6.64 (d, J = 8.6 Hz, IH), 6.31 (d, J = 2.5 Hz, IH), 
6.20 (t, J = 6.5 Hz, IH), 6.08 (dd, J = 3.3, 1.8 Hz, IH), 5.99-5.96 (m, 2H), 5.00 (s, 
2H), 4.29 (d, J = 6.1 Hz, 2H), 3.65 (s, 3H), 3.58 (s, 3H), 1.35 (s, 9H). MS: (calc.) 
542.3; (obt.) 543.5 (MH)". 


^H NMR (400 MHz, DMSO ds): 9.64 (s, IH); 7.92 (d, 2H, J=8.2 Hz); 7.45 (d, 2H, 
J=8.2 Hz); 7.43 (s, IH); 7.35 (dd, IH, J=1.0, 5.1Hz); 7.27 (dd, IH, J=2.2, 8.4 Hz); 
7.21 (dd, IH, J=1.2, 3.5Hz); 7.02 (dd, IH; J=3.7, 5.1 Hz ); 6.85 (t, IH, J=8.9 Hz); 
6.78 (d, IH, J=8.2Hz); 6.40 (dd, IH, J=2.7, 14.0Hz); 6.31-6.28 (m,lH); 6.23 (bt, 
IH, J=6.2 Hz); 5.13 (s, 2H); 4.30 (d, 2H, J=6.0 Hz), 3.66 (s, 3H). 


2-(4-Amino-3-{4-[(3,4- 

dimethoxy-phenylamino)- 

methyll-benzoylamino}- 

phenyl)-pyrrole-l- 

carboxylic acid tert-butyl 
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o 
o 
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cu 
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Example 2 




iV-[2-amino-4-(2-thienyl)phenyl]-4-{[(3,4-dimethoxyphenyl)amino]methyl}benzamide (16) 
Scheme 2 



Pd(TPP)4, POT 
H2O, K2CO3 
DME, 80°C 



14 BOP; Py; NaH; rT; 2.5h 



SnClz; NH4OAC 
THF, MeOH, H2O 
75° C; 60 min 



16: example 2 



Step 1. 2-Nitro-4-thiophen-2-yl-phenylamine (14) 

[0246] Following the same procedure as described in Example 1 , Step 2, but substituting 
compound 1 for compound 13, the title compound 14 was obtained in 89% yield. 

[0247] NMR: (400.2 MHz, DMSO) 8 (ppm): 8.11 (d, J=2.15, IH); 7.73 (dd, J=2.15, 8.8, IH); 
7.59 (bs, 2H); 7.45 (dd, J=l.l, 5.4, IH); 7.40 (dd, J=l.l, 3.8, IH); 7.09 (m, IH); 7.08 (dd, J=5.6, 
8.8, IH). 

Step 2. 4-[(3,4-Dimethoxy-phenylamino)-methyl]-N-(2-nitro-4-thiophen-2-yl-phenyl)- 
benzamide (15) 

[0248] Following the same procedure as described in Example 1, Step 3, but substituting 
compound 3 for compound 14, the title compound was obtained in 68% yield. ^H NMR: (400.2 MHz, 
DMSO) 8 (ppm): 10.7 (s, IH); 8.19 (d, J=2.0, IH); 8.00 (dd, J=1.7, 8.6, IH); 7.89 (d, J=8.0, 2H); 
7.80 (d, J=8.4, IH); 7.67 (d, J=3.8, IH); 7.64 (d, J= 5.1, IH); 7.51 (d, J=8.0, 2H); 7.18 (t, J=3.8, 
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IH); 6.64 (d, J=8.6, IH); 6.31 (d, J=2.4, IH); 6.31-5.96 (m, 2H); 4.31 (d, J=6.1, 2H); 3.66 (s, 3H); 
3.59 (s, 3H). 

Step 3. /\/-(2-Amino-4-thiophen-2-yl-phenyl)-4-[(3,4-dimethoxy-phenylamino)-methyl]- 
benzamide (16) 

[0249] Following the same procedure as described in Example 1 , Step 4, but substituting 

compound 5 for compound 15, the title compound was obtained in 47% yield. NMR: (400.2 MHz, 
DMSO) 8 (ppm): 9.59 (s, IH); 7.90 (d, J=8.0, 2H); 7.46 (d, J=8.0, 2H); 7.45 (d, J=l.l, IH); 7.34 
(dd, J=l.l, 3.5, IH); 7.20 (d, J=8.1, IH); 7.09 (dd, J= 3.5, 4.9, IH); 6.89 (dd, J=2.2, 8.1, IH); 
6.64 (d, J=8.6, IH); 6.32 (d, J=2.5, IH); 6.00-5.97 (m, 2H); 5.07 (bs, 2H); 4.30 (d, J=6.1, 2H); 
3.66 (s, 3H); 3.59 (s, 3H). 



Example 3 




N-(2-amino-4-bromophenyl)-4-{[(3,4-dimethoxyphenyl)amino]methyl}benzamide (18) 
Scheme 2a 



BOP; 
Py; NaH 



SnClz; NH4OAC 
THF, MeOH, H20 
75 C 



OCH3 



H3CO' 



18: examples 

N-(4-Bromo-2-nitro-phenyl)-4-[(3,4-dimethoxy-phenylamino)-methyl]-benzamide (17). 
[0250] Following the same procedure as described in Example 2, Step 2, but substituting 
compound 14 for compound 13, the compound 17 was obtained in 92% yield. NMR: (400.2 MHz, 
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DMSO) 8 (ppm): 10.72 (s, IH); 8.17 (d, J=2.0, IH); 7.96 (dd, J=2.0, 8.6, IH); 7.86 (d, J=7.9, 2H); 
7.69 (d, J= 8.6, IH); 7.51 (d, J=7.9, 2H); 6.63 (d, J=8.4, IH); 6.32 (d, J=2.0, IH); 6.01-5.96 (m, 
2H); 4.31 (d, J=5.9, 2H); 3.65 (s, 3H); 3.58 (s, 3H). 

N-(2-Amino-4-bromo-phenyl)-4-[(3,4-dimethoxy-phenylamino)-methyl]-benzamide (18) 

[0251] Following the same procedures as described in Example 2, Steps 3, but substituting 
compound 15 for compound 17, the compound 18 was obtained in 46% yield. 

NMR, (400.2 MHz, DMSO) 8 (ppm): 9.55 (s, IH), 7.89 (d, J = 8.2 Hz, 2H), 7.45 (d, J = 8.4 Hz, 
2H), 7.07 (d, J = 8.4 Hz, IH), 6.92 (d, J = 2.3 Hz, IH), 6.69 (dd, J = 8.4, 2.3 Hz, IH), 6.63 (d, J = 
8.4 Hz, IH), 6.30 (d, J = 2.5 Hz, IH), 6.00-5.96 (m, 2H), 5.22 (s, 2H), 4.29 (d, J = 6.3 Hz, 2H), 
3.65 (s, 3H), 3.58 (s, 3H). MS: (calc.) 455.1; (obt.) 456.4, 458.4 (MH)^ 

Example 4 




/\/-[2-amino-5-(2-thienyl)phenyl]-l-(3,4,5-trimethoxybenzyl)indoline-6-carboxamide (23) 
Scheme 3 

NaBH3CN '^SdehldT 



19 



20 




LiOH 

THF, H2O 



1. NaH, BOP, Pyridine, 
2-Nitro-5-thiophen-2-yi-aniljne 



IVIeO- 
iVIeO' 



/^^N-^-COOH 



Step 1: Methyl 2,3-Dihydro-lH-indole-5-carboxylate (20). 

[0252] To a cold solution of methyl indole-5-carboxylate (2 g, 11.4 mmol) in glacial acetic acid at 
0°C (15 ml) sodium cyanoborohydride (1.075 g, 17.1 mmol) was slowly added. The mixture was 
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allowed to warm-up and stirred at room temperature for one more hour, cooled again to 0°C and 
quenched with H2O. The pH of the resultant solution was adjusted to the value of 12 by adding 

aqueous NaOH, extracted with DCM, washed with brine and dried over IVIgSOA. The dried extract was 
concentrated in vacuum and purified by flash chromatography (eluent 30% EtOAc in hexane) to give 
the title compound 20 (1.62 g, 80%) as a beige solid. ^H-NMR (DMSO) 5: 2.94 (t, J = 8.6 Hz, 2H); 
3.51 (dt, J = 1.2, 8.6 Hz, 2H); 3.71 (s, 3H); 6.42 (d, J = 8.0 Hz, 2H); 7.54 (m, 2H). 

Step 2: Methyl l-(3,4,5-Trimethoxy-benzyl)-2,3-dihydro-lH-indole-5-carboxylate (21) 
[0253] To a solution of 20 (300 mg, 1.69 mmol), 3,4,5-trimethoxybenzaldehyde (365 mg, 1.86 
mmol) and dibutyltin dichloride (51 mg, 0.17 mmol) in THF (8 mL) was added phenylsilane (229 1.1I, 
1.86 mmol). The mixture was stirred overnight at room temperature under nitrogen. Additional 
aldehyde and phenylsilane were added and the stirring continued until starting material was 
consumed. THF was evaporated in vacuum and the residue was purified by flash chromatography 
(eluent 20% EtOAc in hexane). The compound was further purified by re-crystallization in a mixture 
EtOAc/hexane and finally by a second flash chromatography (eluent 20% EtOAc in hexane) to give the 
title compound 21 (428 mg, 71%) as a white solid. ^H-NMR (DMSO) 8: 2.96 (t, J = 8.4 Hz, 2H); 3.45 
(t, J = 8.7 Hz, 2H); 3.61 (s, 3H); 3.71 (s, 6H); 3.72 (s, 3H); 4.30 (s, 2H); 6.59 (s, 2H); 6.61 (d, J = 
8.4 Hz, IH), 7.54 (d, J = 1.6 Hz, IH); 7.63 (dd, J = 1.8, 8.4 Hz, IH). 

Step 3: l-(3,4,5-Trimethoxy-benzyl)-2,3-dihydro-lH-indole-5-carboxylic acid (22). 
[0254] A solution of LiOH x H2O (75 mg, 1.78 mmol) in H2O (5ml) was added to a solution of 
ester 21 (426 mg, 1.19 mmol) in THF (5 ml). The mixture was stirred at room temperature overnight. 

THF was removed in vacuum and the remained aqueous solution was acidified to pH 1 using IN HCI. 
A precipitate formed which was collected by filtration, washed with H2O and dried to give the title 
compound 22 as a white solid, (320 mg, 78%). ^H-NMR (DMSO) 8: 2.96 (t, J = 8.6 Hz, 2H); 3.43 (t, J 
= 8.6 Hz, 2H); 3.62 (s, 3H); 3.72 (s, 6H); 4.29 (s, 2H); 6.58 (s, IH); 6.60 (s, 2H); 7.53 (s, IH); 7.61 
(d, J = 8.8 Hz, IH). 

Steps 4 and 5. l-(3,4,5-Trimethoxy-benzyl)-2,3-dihydro-lH-indole-6-carboxylic acid (2- 
amino-5-thiophen-2-yl-phenyl)-amide (23) 

[0255] Following the procedures described in Example 1, steps 3 and 4, the title compound 23 
was obtained as a yellow solid (294 mg, 41%). ^H NMR: (DMSO) 8 (ppm): 9.37 (s, IH), 7.73 (d, J = 
8.4 Hz, IH), 7.70 (s, IH), 7.44 (d, J = 2.0 Hz, IH), 7.33 (d, J = 5.1 Hz, IH), 7.25 (dd, J = 8.2, 2.0 

10/574,088 243 
Substitute specification (marked up) 



Hz, IH), 7.22 (d, J = 3.3 Hz, IH), 7.03 (dd, J = 4.2, 4.2 Hz, IH), 6.78 (d, J = 8.4 Hz, IH), 6.66 (d, 
J = 8.2 Hz, IH), 6.64 (s, 2H), 5.06 (s, 2H), 4.32 (s, 2H), 3.75 (s, 6H), 3.64 (s, 3H), 3.45 (t, J = 8.3 
Hz, 2H), 3.00 (t, J = 8.5 Hz, 2H). MS: (calc.) 515.2; (obt.) 513.7 (MHr. 



Example 5 




lV-[2-amino-5-(2-thienyl)phenyl]-5-{[(3,4,5-trimethoxyphenyl)amino]methyl}-l-benzofuran- 
2-carboxamide (29) 
Scheme 4 



jOc' 



•OH Ethyl bromoacetate 
CHO K2CO3, DMF 



xxu: 



1.NBS,VAZ0, CCI4, 



2.NaHC03 , dioxane, 
water, 80°C 



, ho^JOC^c 



3,4,5-Trimethoxyaniline 
PhSiHa, BuzSnClz, THF 



OMe 

1. LiOH,THF, H2O 

2. NaH, BOP, Pyridine, 2-Nitro-5-thiophen-2-yl-aniline 

3. SnCl2 H2O, NH4OAC, THF, H2O, MeOH 

MeO, 




29:example 5 



Step 1: Ethyl 5-Methyl-benzofuran-2-carboxy!ate (25). 

[0256] To a stirred suspension of 2-hydroxy-5-inethylbenzaldehyde (5 g, 36.7 mmol) and K2CO3 
(12.7 g, 91.8 mmol) in DIVIF (30 mL), ethyl bromoacetate (4.07 ml, 36.7 mmol) was added drop- 
wise. This mixture was allowed to stir for two hours under nitrogen at room temperature, and was 
then heated to 80°C and stirred overnight. The reaction was quenched with H2O to form a precipitate 
which was collected by filtration and purified by flash chromatography (eluent 5% EtOAc in hexane) to 
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give the title compound 25 (2.30 g, 31%). ^H-NMR (CDCb) 8: 1.45 (t, J=7.0 Hz, 3H); 2.47 (s, 3H); 
4.45 (q, J=7.0 Hz, 2H); 7.26 (m, IH); 7.46 (m, 3H). 

Steps 2-3. 5-Hydroxymethyl-benzofuran-2-carboxylic acid ethyl ester (26). 
[0257] A mixture of the ester 25 (2.26 g, 11.1 mmol), /V-bromosuccinimide (2.37 g, 13.3 mmol) 
and VAZO (271 mg, 1.11 mmol) was refluxed overnight in CCl4(50 ml) under nitrogen. The reaction 
mixture was cooled to the room temperature, diluted with dichloromethahe and washed with water. 
The organic layer was dried over anhydrous MgS04 and concentrated in vacuum. The residue was 
purified by flash chromatography (eluent 5% EtOAc in hexane) to give ethyl 5-bromomethyl- 
benzofuran-2-carboxylate. This compound was dissolved in dioxane (20 ml) and a solution of NaHCOs 
(1.76 g, 20.9 mmol) in water (20 ml) was added. The reaction was stirred at 80°C during 16 h. The 
solvent was evaporated and the product was dissolved in EtOAc and washed with brine. The organic 
layer was dried over anhydrous MgS04 and concentrated in vacuum. The residue was purified by 
flash chromatography (eluent 20-40% EtOAc in hexane to give the title compound 26 (2.55 g, 61%) 
as a white solid. ^H-NMR (DMSG) 8: 7.74 (d, J = 1.0 Hz, IH), 7.71-7.70 (m, IH), 7.65 (d, J = 8.6 Hz, 
IH), 7.44 (dd, J = 8.6, 1.8 Hz, IH), 5.31 (t, J = 5.8 Hz, IH), 4.59 (d, J = 5.7 Hz, 2H), 4.35 (q, 
J=7.1 Hz, 2H); 1.34 (t, J = 7.0, 3H). 

Step 4: Ethyl 5-Formyl-benzofuran-2-carboxylate (27). 

[0258] To a solution of the compound 26 (2.53 g, 11.49 mmol) in DCM (70 ml) was added Mn02 
(9.99 g, 114.9 mmol). The reaction mixture was stirred at room temperature for 16 h and then 
filtered through a celite pad. The filtrate was concentrated in vacuum to give the title compound 27 
(2.19 g, 87%) as a white solid. ^H-NMR (DMSO) 8: 10.07 (s, IH), 8.40-8.39 (m, IH), 8.03 (dd, J = 
8.6, 1.6 Hz, IH), 7.93-7.92 (m, 2H), 4.38 (q, J=7.1 Hz, 2H); 1.35 (t, J = 7.0, 3H). 

Step 5: 5-[(3,4,5-Trimethoxy-phenylamino)-methyl]-benzofuran-2-carboxylic acid ethyl 
ester (28). 

[0259] Following the same procedure as described in Example 4, Step 2, but substituting 
compound 20 and 3,4,5-trimethoxybenzaldehyde for 3,4,5-trimethoxyaniline and compound 27, the 

title compound was obtained in 99% yield. ^H NMR: (DMSO) 5 (ppm): 7.75 (d, J = 1.0 Hz, IH), 7.73 
(d, J = 1.0 Hz, IH), 7.66 (d, J = 8.6 Hz, IH), 7.51 (dd, J = 8.6, 1.8 Hz, IH), 6.11 (t, J = 6.1 Hz, 
IH), 5.89 (s, 2H), 4.37-4.32 (m, 4H), 3.63 (s, 6H), 3.49 (s, 3H), 1.33 (t, J = 7.0, 3H). 
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steps 6-8: 5-[(3,4,5-Trimethoxy-phenylamino)-methyl]-benzofuran-2-carboxylic acid (2- 
amino-5-thiophen-2-yl-phenyl)-amide (29) 

[0260] Following the same procedure as described in Example 4 step 3 and then the procedures 
described in Example 1, steps 3 and 4, the title compound 29 was obtained as an orange solid in 
73% yield. NMR: (DMSO) 8 (ppm): 9.92 (s, IH), 7.77 (d, J = 1.0 Hz, IH), 7.70 (s, IH), 7.65 (d, J 
= 8.6 Hz, IH), 7.49 (dd, J = 8.6, 1.8 Hz, IH), 7.46 (d, J = 2.2 Hz, IH), 7.34 (dd, J = 5.1, 1.0 Hz, 
IH), 7.30 (dd, J = 8.2, 2.2 Hz, IH), 7.23 (dd, J = 3.5, 1.2 Hz, IH), 7.04 (dd, J = 5.1, 3.5 Hz, IH), 
6.80 (d, J = 8.4 Hz, IH), 6.12 (t, J = 5.8 Hz, IH), 5.91 (s, 2H), 4.35 (d, J = 5.9 Hz, 2H), 3.64 (s, 
6H), 3.50 (s, 3H). MS: (calc.) 529.2; (obt.) 530.7 (MH)^ 

Example 6 



4-{[(3,4-dimethoxyphenyl)amino]methyl}-N-[3-(2-thienyl)phenyl]benzamide (32) 
Scheme 5 



NH2 



■B(0H)2 



K2CO3, H2O 
DME, 80°C 




Step 1: 3-Thiophen-2-yl-phenylamine (31). 

[0261] Following the same procedure as described in Example 1 step 2, but substituting 
compound 2 for compound 30, the title compound 31 was obtained in 50% yield. ^H NMR: (DMSO) 8 
(ppm): 7.45 (dd, J = 5.1, 1.2 Hz, IH), 7.32 (dd, J = 3.7, 1.2 Hz, IH), 7.07 (dd, J = 3.7, 1.2 Hz, IH), 
7.02 (dd, J = 7.7, 7.7 Hz, IH), 6.81 (dd, J = 1.9, 1.9 Hz, IH), 6.78 (ddd, J = 7.4, 1.6, 0.8 Hz, IH), 
6.48 (ddd, J = 8.0, 2.3, 1.0 Hz, IH), 5.20 (s, 2H). MS: (calc.) 176.4; (obt.) 175.1 (MH)^ 
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step 2: 4-[(3,4-Dimethoxy-phenylamino)-methyl]-N-(3-thiophen-2-yl-phenyl)-benzamide 
(32). 

[0262] To a stirred solution of 31 (122 mg, 0.696 mmol), acid 4 (182 mg, 0.633 mmol) and 
BOP (308 mg, 0.696 mmol) in DMF (4 ml) was added EtsN (265 ^l, 1.90 mmol). The reaction was 
stirred 3 h at room temperature under nitrogen, quenched with H2O and evaporated. The residue was 
extracted with ethyl acetate, washed with saturated solutions of NH4CI, NaHCOs and brine. The 
organic layer was dried over anhydrous MgS04 and concentrated in vacuum to form a material which 
was purified by flash chromatography (eluent 40% EtOAc in hexane) to give the title compound 32 
(70 mg, 25%) as a yellow solid. NMR: (DMSO) 8 (ppm): 10.25 (s, IH), 8.09-8.08 (m, IH), 7.73 
(ddd, J = 7.6, 3.7, 3.7 Hz, IH), 7.54 (dd, J = 5.1, 1.0 Hz, IH), 7.49 (d, J = 8.2 Hz, 2H), 7.45 (dd, J 
= 3.7, 1.2 Hz, IH), 7.42-7.32 (m, 2H), 7.13 (dd, J = 5.1, 3.7 Hz, IH), 6.64 (d, J = 8.6 Hz, IH), 
6.31 (d, J = 2.5 Hz, IH), 6.00-5.97 (m, 2H), 4.31 (d, J = 6.1 Hz, 2H), 3.65 (s, 3H), 3.59 (s, 3H). 
MS: (calc), 444.2; (obt.) 445.5 (MH)^ 
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Example 7 




N-[2-amino-5-(2-thienyl)phenyl]-4-{[(4-pyridin-3-ylpyrimidin-2-yl)amino]methyl}benzamide 

(43) 
Scheme 6 




Step 1: 3-Dimethylamino-l-pyridin-3-yl-propenone (38) 
[0263] A stirred solution of 3-acetylpyridine (37, 30.0 g, 247.6 mmol) and N,N- 
dimethylformamide dimethylacetal (65.8 ml, 495.2 mmol) was refluxed under nitrogen for 4h. The 
reaction mixture was concentrated to dryness and 50 ml of diethyl ether were added to give a brown 
suspension. The solid was separated by filtration, rinsed with Et20 and dried to afford the title 
compound 38 (36.97 g, 85% yield) as an orange crystalline solid. NMR (400 MHz, CDCI3) 8(ppm): 
9.08 (d, J = 2.2 Hz, IH), 8.66 (dd, J = 4.9, 1.4 Hz, IH), 8.26-8.23 (m, IH), 7.85 (d, J = 12.1 Hz, 
IH), 7.40 (dd, J = 7.8, 4.9 Hz, IH), 5.68 (d, J = 12.1 Hz, IH), 3.20 (s, 3H), 2.97 (s, 3H). 



10/574,088 

Substitute specification (marked up) 



249 



step 2: Methyl (4-guanidinomethyl)benzoate (40) 

[0264] To a stirred suspension of methyl 4-aminomethyl-benzoate hydrochloride (39, 15.7 g, 
77.8 mmol) and diisopropylethylamine (29.5 ml, 171.2 mmol) in DMF (85.6 ml) at room temperature 
under nitrogen was added pyrazole-l-carboxamidine hydrochloride (12.55 g, 85.6 mmol). After 4 h 
the reaction mixture as a clear solution was concentrated to dryness under vacuum and saturated 
aqueous solution of NaHCOs (35 ml) was added to give a suspension. The solid was separated by 
filtration and washed with cold water. The mother liquor was concentrated to produce additional 
amount of a solid material which was also collected by filtration. Both solids were combined, 
triturated with H2O (50 ml), filtered off, washed with cold H2O and diethyl ether, and dried to afford 
the title compound 40 (12.32 g, 77% yield) as a white crystalline solid. NMR: (400 MHz, DMSO-de) 
8 (ppm): 9.20-8.00 (m, 4H), AB system (8 a = 7.91, 8 b = 7.39, Jab = 8.2 Hz, 4H), 4.39 (bs, 2H), 
3.83 (s, 3H). 

Step 3: Methyl 4-[(4-pyridin-3-yl-pyrimidin-2-yiamlno)-methyl]-benzoate (41) 
[0265] To a stirred suspension of compounds 38 (0.394 g, 1.9 mmol) and 40 (0.402 g, 2.3 
mmol) in isopropyl alcohol (3.8 ml) at room temperature under nitrogen were added molecular sieves 
(0.2 g, 4 , powder). The reaction mixture was refluxed for 5h. MeOH (50 ml) was added, and the 
reaction mixture was brought to reflux again. A cloudy solution formed which was filtered through a 
celite pad, filtrate was concentrated to dryness and the residue was triturated with ethyl acetate (3 
ml), filtered off and dried to afford the title compound 41 (0.31 7g, 52%) as a white crystalline solid. 
^H NMR (400 MHz, DMSO-dg) (ppm): 9.17 (bs, IH), 8.64 (m,lH), 8.38 (m, 2H), 7.98 (t, J = 6.3 Hz, 
IH), 7.88 (m, 2H), 7.48 (m, 3H), 7.24 (d, J = 5.1 Hz, IH), 4.64 (d, J = 6.1 Hz, 2H), 3.81 (s, 3H). 

Step 4: 4-[(4-Pyridin-3-yl-pyrimidin-2-ylamino)-methyl]-benzoic acid (42) 
[0266] To a stirred solution of 41 (3.68 g, 11.5 mmol) in a mixture of THF (23 ml) and MeOH (23 
ml) was added a solution of LiOH.H20 (1.06 g, 25.3 mmol) in water (11.5 ml) at room temperature. 
The reaction mixture was stirred at 40'C overnight, cooled to the room temperature, and an aqueous 
solution of MCI (12.8 ml, 2N) was added (pH ~ 4-5). The mixture was concentrated to dryness; the 
formed solid was triturated with water, filtered off, washed with minimum H2O and dried to afford the 
title compound 42 (3.44 g, 95%) as a white solid. ^H NMR (400 MHz, DMSO-de) 8(ppm): 12.83 (bs, 
IH), 9.23 (bs, IH), 8.73-8.66 (m, IH), 8.46-8.36 [m, included at 8.42 (d, J = 5.1 Hz), 2H], 8.02 (t, J 
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= 6.3 Hz, IH), 7.91 (d, J = 8.2 Hz, 2H), 7.60-7.40 (m, 3H), 7.28 (d, J = 5.1 Hz, IH), 4.67 (d, J = 
6.3 Hz, 2H). 



Step 5: /\/-(2-Amino-5-thiophen-2-yl-phenyl)-4-[(4-pyridin-3-yl-pyrimidin-2-ylamino)-methyl]- 
benzamide (43) 

[0267] Following the same procedure as described in Example 1, Steps 3-4, but substituting 
compound 4 for compound 42, the title compound was obtained in 62% yield. 
[0268] ^H NMR (400 MHz, DMSO-de), 8 (ppm): 9.65 (s, IH), 9.22 (s, IH), 8.66 (d, J = 3.7 Hz, 
IH), 8.39 (d, J = 5.3 Hz, 2H), 8.01 (t, J = 6.5 Hz, IH), 7.93 (d, J = 8.4 Hz, 2H), 7.53-7.44 (m, 4H), 
7.32 (dd, J = 5.1, 1.2 Hz, IH), 7.28-7.24 (m, 2H), 7.21 (dd, J = 3.7, 1.2 Hz, IH), 6.02 (dd, J = 5.1, 
3.5 Hz, IH), 6.78 (d, J = 8.4 Hz, IH), 5.13 (s, 2H), 4.65 (d, J= 5.7, 2H). MS: (calc.) 478.2; (obt.) 
479.5 (MH)^ 



Example 8 




4-[({6-[2-(dimethylamino)ethoxy]-lH-benzimidazol-2-yl}thio)methyl]-N-[2-nitro-5-(2- 
thienyl)phenyl]benzamide (50) 
Scheme 7 
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step 1: 2-Amino-benzothiazol-6-ol (45): 

[0269] The title compound 45 was obtained following the same procedure described in U.S. 
Patent Application No. 10/242,304, which is incorporated by reference in its entirety. The yield of 
the title compound was 49% yield. NMR: (CD3OD) 8(ppm): 7.93 (d, J= 8.5 Hz, 2H), 7.50 (d, J= 8.5 
Hz, 2H), 7.31 (bs, IH), 6.86 (bs,lH), 6.76 (dd, J= 8.8, 2.47 Hz, IH), 4.49 (s, 2H), 3.94 (s, 3H). 

Step 2: 4-[(6-Hydroxy-benzothiazol-2-ylamino)-methyl]-benzoic acid methyl ester (46): 
[0270] The title compound 46 was obtained following the same procedure as for the reductive 
amination described in U.S. Patent Application No. 10/242,304, which is incorporated by reference 
in its entirety. The yield of the title compound was 92% yield. ^H NMR: (Acetone-de) 8(ppm): 8.06 (t, 
J=7.9 Hz, 2H), 7.65 (d, J=8.4 Hz, 2H), 7.36 (d, J=8.8 Hz, IH), 7.21 (d, J=2.2 Hz, IH), 6.88 (dd, 
J=8.8, 2.6 Hz, IH), 4.87 (s, 2H), 3.95 (s, 3H). m/z: 315.2 (MH"). 

Step 3: 4-{[6-(2-Dimethylamino-ethoxy)-benzothiazol-2-ylamino]-methyl}-benzoic acid 
methyl ester (47): 

[0271] The title compound 47 was obtained following the same procedure as for the Mitsunobu 
reaction described in U.S. Patent Application No. 10/242,304, which is incorporated by reference in 
its entirety. The yield of the title compound was 61% yield). ^H NMR: (CD3OD) 8(ppm): 7.98 (d, J=8.4 
Hz, 2H), 7.48 (d, J=8.0 Hz, 2H), 7.31 (d, J=8.8 Hz, IH), 7.22 (d, J=2.5 Hz, IH), 6.89 (dd, J=8.8, 
2.7 Hz, IH), 4.68 (s, 2H), 4.09 (t, J=5.5 Hz, 2H), 3.88 (s, 3H), 2.77 (t, J=5.5 Hz, 2H), 2.35 (s, 6H). 
m/z: 386.4 (MH1. 

Step 4: 4-{[6-(2-Dimethylamino-ethoxy)-benzothiazol-2-ylamino]-methyl}-benzoic acid (48): 
[0272] The title compound 48 was obtained following the same procedure as for the ester 
hydrolysis described in U.S. Patent Application No. 10/242,304, which is incorporated by reference 
in its entirety. The yield of the title compound was 63% yield. ^H NMR: (CD3OD) 8(ppm): 8.43 (bs, IH), 
7.92 (d, J=8.0 Hz, 2H), 7.48 (d, J=8.2 Hz, 2H), 7.38 (s, IH), 7.30 (d, J=8.4 Hz, IH), 6.87 (d, J=9.2 
Hz, IH), 4.66 (d, J=5.1 Hz, 2H), 4.17 (t, J=4.7 Hz, 2H), 3.06 (bs, 2H), 2.54 (s, 6H). m/z: 372.4 
(MH1. 
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step 5: 4-[6-(2-Dimethylamino-ethoxy)-lH-benzoimidazol-2-ylsulfanylmethyl]-N-(2-nitro-5- 
thiophen-2-yl-phenyl)-benzamide (49) 

[0273] The title compound 49 was obtained following the same procedure as Example 1, step 3, 
but substituting compound 4 for compound 48 in 83% yield. NMR: (DMSO-de) 8(ppm): 10.92 (bs, 
IH), 8.26 (bs, IH), 8.16 (s, IH), 8.05 (d, J=9.0 Hz, IH), 7.82 (d, J=7.4 Hz, 2H), 7.74-7.67 (m, 2H), 
7.31-7.21 (m, 5H), 6.79 (d, J=8.4 Hz, IH), 4.54 (d, J=4.7 Hz, 2H), 3.99 (bs, 2H), 2.59 (t, J=5.9 Hz, 
2H), 2.20 (s, 6H). 

Step 6: /\/-[2-amino-5-(2-thienyl)phenyl]-4-[({6-[2-(dimethylamino)ethoxy]-lH-benzimidazol- 
2-yl}thio)methyl]benzamide lV-(2-Amino-5-thiophen-2-yl-phenyl)-4-{[6-(2-dimethylamino- 
ethoxy)-benzothiazol-2-ylamino]-methyl}-benzamide (50) 

[0274] The title compound 50 was obtained following the same procedures as Example 1, step 
4, but substituting compound 5 for compound 49 in 7% yield. ^H NMR: (DMSO-de) d (ppm): 9.68 (s, 
IH), 8.39 (bs, IH), 7.95 (d, J=7.4 Hz, 2H), 7.47 (d, J=8.4 Hz, 2H), 7.44 (s, IH), 7.32 (s, IH), 7.27- 
7.21 (m, 3H), 7.02 (s, IH), 6.80 (t, J=9.8 Hz, 2H), 5.14 (s, 2H), 5.63 (d, J=4.5 Hz, 2H), 4.05 (bs, 
2H), 2.76 (bs, 2H), 2.32 (s, 6H). m/z: 544.5 (MH"). 



Example 9 




N-[2-amino-5-(2-thienyl)phenyl]-4-{[(6-chloro-5-fluoro-lH-benzimidazol-2- 
yl)thio]methyl}benzamide (55) 



Scheme 8 




55: Example 9 
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step 1: 4-(6-Chloro-5-fluoro-lH-benzoimidazol-2-ylsulfanylmethyl)-benzoic acid methyl 
ester (52) 

[0275] The title compound 52 was obtained following the same procedure as for the S-alkylation 
described in U.S. Patent Application No. 10/242,304, which is incorporated by reference in its 
entirety. The yield of the title compound was 55% yield. 

[0276] NMR: (DMSO-de) 8(ppm): 7.85 (d, J=8.4 Hz, 2H), 7.55 (d, J=8.4 Hz, 2H), 3.80 (s, 2H), 
3.34 (s, 3H). m/z: 351.2 (MH"). 

Step 2: 4-{6-[(Pyridin-3-ylmethyl)-amino]-benzothiazol-2-ylsulfanylmethyl}-benzoic acid 
metliyl ester (53): 

[0277] The title compound 53 was obtained following the same procedure as for the ester 
hydrolysis described in U.S. Patent Application No. 10/242,304, which is incorporated by reference 
in its entirety. The yield of the title compound was 83% yield. 

[0278] NMR: (DMSO-ds) 8(ppm): 7.88 (d, J=8.2 Hz, 2H), 7.67 (d, J=6.8 Hz, IH), 7.55 (d, 
J=8.2 Hz, 2H), 7.53 (d, J=6.8 Hz, IH), 4.65 (s, 2H). 

Step 3: /V-(2-Amino-phenyl)-4-{6-[(pyridin-3-ylmethyl)-amino]-benzotiilazol-2-yl 
sulfanylmethyl}-benzamide (54): 

[0279] The title compound 54 was obtained following the same procedure as Example 1, step 3, 
but substituting compound 4 for compound 53 in 66% yield. 

[0280] ^H NMR: (DMSO-dg) 8(ppm): 12.89 (bs, IH), 10.79 (s, IH), 8.12 (d, J=2.0 Hz, IH), 8.05 
(d, J=8.8 Hz, 2H), 7.90-7.68 (m, 3H), 7.62 (d, J=8.4 Hz, 2H), 7.48 (bs, IH), 7.21 (dd, J=4.9, 3.7 
Hz, IH), 4.65 (s, 2H). m/z: 539.5 

Step 4: /\/-(2-Amino-5-thiophen-2-yl-phenyl)-4-(6-chloro-5-fluoro-lH-benzoimidazol-2- 
ylsulfanylmethyl)-benzamide (55) 

[0281] The title compound 55 was obtained following the same procedure as Example 1, step 4, 
but substituting compound 5 for compound 54 in 14% yield. NMR: (DMSO-de) d (ppm): 12.96 (s, 
0.5H), 12.92 (s, 0.5H), 9.71 (s, IH), 7.96 (d, J=8.0 Hz, 2H), 8.35 (s, 0.5H), 7.79 (d, J=7.0 Hz, 
0.5H), 7.64 (d, J=7.0 Hz, 0.5H), 7.62 (d, J=7.8 Hz, 2H), 7.50 (s, 0.5H), 7.48 (s, IH), 7.38 (d, J=4.9 
Hz, IH), 7.32 (d, J=8.4 Hz, IH), 7.27 (d, J=3.1 Hz, IH), 7.08 (t, J=3.7 Hz, IH), 6.83 (d, J=8.4 Hz, 
IH), 5.19 (s, 2H), 4.69 (d, J=3.5 Hz, 2H). m/z: 509.5 
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Example 10 




iV-(4-amino-5-phenyl-3-thienyl)-4-{[(3,4-dimethoxyphenyl)amjno]methyl}benzamide (61) 
Scheme 9 

-S B0C2O rr\ NBS.CCU 



H3C. 



BocHN^^ Pd(Ph3P)4 BocHN' 

NHBoc NasCOs 

58 




61: Example 10 




Step 1: (4-tert-Butoxycarbonylamino-thiophen-3-yl)-carbamic acid tert-butyl ester (57) 
[0282] To a vigorously stirred THF (40 mL) solution of 3,4-diaminothiophene light petroleum 
ether (300 mL) was added (l.OOg, 8.77mmol). To this mixture a solution of di-t-butyldicarbonate 
(3.82g, 17.5mmol) in petroleum ether (lOOmL) was added over a period of 30 min. Stirring was 
continued for 16h and the solvents were distilled off. The residue was dissolved in DCM and washed 
twice with IN HCI, dried over MgS04 and concentrated in vacuum to a ~ 20 mL volume. Hexane was 
slowly added with stirring and brown crystalline material precipitated out. The product was collected 
by filtration, washed with hexane and the mother liquor was allowed to crystallize again to yield a 
second crop of the product. The two crops were combined thus affording the title compound 57 
(2.19g, 80% yield). This procedure is essentially as described in Brugier etal. Tetrahedron (1997) 
30: 10331-10344, which is incorporated by reference in its entirety. NMR: (CDCI3) 8(ppm): 7.14 
(s, 2H), 6.66 (bs, IH), 1.54 (s, 18H). 

[0283] Neutral 3,4-diaminothiophene is obtained by dissolving 3,4-diaminothiophene 
dihydrochloride (Toronto Research) (2.0g, 10.7mmol ) in a minimum volume of IN aqueous HCI and 
make the solution basic by addition of 2N aqueous NaOH. The precipitate is extracted twice with 
EtOAc and the combined organic layers dried with MgS04 and concentrated (l.OOg, 82% recovery). 
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step 2: (2-Bromo-4-teit-butoxycarbonylamino-thiophen-3-yl)-carbamic acid tert-butyl ester 
(58) 

[0284] NBS (1.22g, 6.87 mmol) was added to a solution of compound 57 (2.16g, 6.87 mmol) in 
CCI4 (137 mL) at r.t. The mixture was stirred for 16h. The solid material was filtered off and the 
filtrate was collected and washed with water. The organic layer was dried over MgS04 and 
concentrated in vacuum. The residue was purified by flash chromatography with DCM as an eluent 
affording the title compound 58 (1.92 g, 71% yield). NMR: (CDCI3) 5(ppm): 7.30 (bs, IH), 6.00 (s, 
IH), 1.45 (s, 9H), 1.43 (s, 9H). m/z: 415.4/417.4 (M+Na/l\/l+2+Na). This procedure is essentially 
as described in Brugier etai, Tetrahedron, 56: 2985-2993 (2000), which is incorporated by 
reference in its entirety. 

Step 3: (4-tert-Butoxycarbonylamino-5-phenyl-thiophen-3-yl)-carbamic acid tert-butyl ester 
(59) 

[0285] In a flame-dried round-bottom flask, tetrakis(triphenylphosphine) palladium (59 mg, 0.051 
mmol) was added to a degassed solution of compound 58 (400 mg, 1.02 mmol) in DME (5 mL). 
Phenylboronic acid (186 mg, 1.53 mmol), water (2.5 mL), and Na2C03 (324 mg, 3.06 mmol) were 
successively added, degassing and purging with nitrogen between each addition. The mixture was 
refluxed under nitrogen atmosphere for 3 h and partitioned between Et20 and water. The organic 
layer was dried over MgS04 and concentrated in vacuum. The title compound 59 (398 mg, 100% 
yield) was obtained as a brown oil. NMR: (CDCI3) 8(ppm): 7.51-7.31 (m, 6H), 1.54 (s, 18H). m/z: 
413.5 (M-nNa""). This procedure is essentially as described in Brugier eta/.. Tetrahedron, 56: 2985- 
2993 (2000), which is incorporated by reference in its entirety. 

Step 4: 2-Phenyl-thiophene-3,4-diamine (60) 

[0286] To a solution of compound 59 in glacial acetic acid (102 |j,L) was added a 30% solution 
of HBr in acetic acid (102 nD. The mixture was stirred for 16h at r.t. and Et20 (10 mL) was added. 
The precipitate was collected by filtration and immediately dissolved in water, neutralized by addition 
of 2N aqueous NaOH and the precipitate was extracted with Et20. The organic layer was dried over 
MgS04 and concentrated in vacuum affording the title compound 60 (34 mg, 69% yield). This 
procedure is essentially as described in Brugier etai, Tetrahedron, 30: 10331-10344 (1997), which 
is incorporated by reference in its entirety. NMR: (CDCI3) 8(ppm): 7.49 (dd, J=8.4, 1.4 Hz, 2H), 
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7.41 (t, J=7.6 Hz, 2H), 7.26 (dd, J=10.2, 7.2 Hz, IH), 6.22 (s, IH), 3.51 (bs, 4H). m/z: 191.3 
(MH1. 

Step 5: A/-(4-Amino-5-phenyl-thiophen-3-yl)-4-[(3,4-dimethoxy-phenylamino)-methyl]- 
benzamide (61) 

[0287] The title compound 61 was obtained following the same procedure as described in 

Example 6, step 2, but substituting compound 31 for compound 60 in 73% yield). 
[0288] NMR: (CD3OD) 8(ppm): 7.91 (d, J=8.2 Hz, 2H), 7.52 (d, J=8.0 Hz, 2H), 7.51 (dd, 
J=7.0, 1.2 Hz, 2H), 7.42 (t, J=7.4 Hz, 2H), 7.38 (s, IH), 7.28 (tt, J=7.4, 1.8 Hz, IH), 6.71 (d, 
J=8.6 Hz, IH), 6.37 (d, J=2.7 Hz, IH), 6.13 (dd, J=8.6, 2.5 Hz, IH), 4.38 (s, 2H), 3.74 (s, 3H), 
3.71 (s, 3H). m/z: 460.5 (MH"). 



A/-(3-amin0-2,2'-bithien-4-yl)-4-{[(3,4-dimethoxyphenyl)amino]methyl}benzamide (62) 
[0289] The title compound 62 was obtained following the same procedures as Example 10, 
substituting phenylboronic acid in the step 3 for 2-thiopheneboronic acid in 29% yield. ^H NMR: 

(DMSO-ds) 8(ppm): 7.90 (d, J=8.4 Hz, 2H), 7.52 (d, J=8.4 Hz, 2H), 7.37 (dd, J=5.1, 1.2 Hz, IH), 
7.36 (s, IH), 7.14 (dd, J=3.7, 1.2 Hz, IH), 7.10 (dd, J=5.1, 3.5 Hz, IH), 6.71 (d, J=7.4 Hz, IH), 
6.36 (d, J=2.5 Hz, IH), 4.38 (s, 2H), 3.74 (s, 3H), 3.71 (s, 3H), m/z: 466.5 (MH"). 



Example 11 




Example 12 




trans-/\/-[2-amino-5-(2-thienyl)phenyl]-3-(4-{[(3,4,5- 
trimethoxyphenyl)amino]methyl}phenyl)acrylamide (67) 
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Scheme 10 



oKf H, C^CO,tBu HsC'^YY''"^"^ 




Steps 1-3: 3-{4-[(3,4,5-Trimethoxy-phenylamino)-methyl]-phenyl}-acrylic acid (66) 

[0290] The title compound 66 and the synthetic pathway depicted in scheme 10 were described 
in U.S. Patent Application No. 10/242,304, which is incorporated by reference in its entirety. 

Steps 4-5. /V-(2-Amino-5-thiophen-2-yl-phenyl)-3-{4-[(3,4,5-trimethoxy-phenylamino)- 
methyl]-phenyl}-acrylamide (67) 

[0291] The title compound 67 was obtained following the same procedures described in 
Example 1, steps 3 and 4, but substituting compound 4 for compound 66 in 32% yield. 
[0292] NMR (400 MHz, DMSO ds): 9.40 (s, IH); 7.67 (s, IH); 7.56 (d, 2H, J=7.6 Hz); 7.51 (s, 
IH); 7.42 (d, 2H, J=8.0 Hz); 7.33 (d, IH, J=5.1Hz); 7.23-7.19 (m, 2H); 7.03 (dd, IH, J=3.7, 4.9Hz); 
6.85 (d, IH, J=15.7 Hz); 6.76 (d, IH, J=8.2Hz); 6.08 (dd, IH; J=5.7, 6.0 Hz ); 5.87 (s, 2H); 5.19 
(s, 2H); 4.25 (d, 2H, J=5.9 Hz), 3.63 (s, 6H); 3.49 (s, 3H). 



Example 13 




N-(2-amino-5-butylphenyl)-4-{[(3,4-dimethoxyphenyl)amino]methyl}benzamide (68) and 
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Example 13a 



o 




N-(2-amino-5-butylphenyl)-4-methylbenzamide 



Scheme 11 



o 





NiCl2, NaBH4 



MeOH, 0°C, 2h 



68: Example 13 69: Example 13a 



[0293] A Stirred solution of nitrocompound 5 (207 mg; 0.42 mmol) and nickeldDchloride 
hexahydrate (595 mg; 2.5 mmol) in methanol (6 mL) at 0°C was treated with the solid sodium 
borohydride (430 mg; 11.4 mmol) and the mixture stirred at the same temperature for 2h, quenched 
with acetone, poured into 5% NH4OH in brine and extracted with dichloromethane. The organic layer 
was dried (Na2S04), filtered and concentrated. After flash chromatography on a silica gel column 
(eluent 20% AcOEt in dichloromethane), compound 68 (62 mg; 0.143 mmol, 34%) and 69 (22 mg, 
0.078 mmol, 19%) were obtained. 

[0294] Compound 68: NMR: (400.2 MHz, DMSO) 8 (ppm): 9.58 (s, IH); 7.89 (d, J=8.2, 2H); 
7.45 (d, J=8.2, 2H); 6.97 (s, IH); 6.78 (dd, J=2.0; 8.2, IH); 6.67 (d, J=8.0, IH); 6.64 (d, J=8.6, 
IH); 6.31 (d, J=2.5, IH); 5.99-5.96 (m, 2H); 4.68 (bs, 2H); 4.29 (d, J=6.3, 2H); 3.65 (s, 3H); 3.58 
(s, 3H); 2.43 (t, J=7.4, 2H); 1.49 (m, J=7.4, 2H); 1.30 (m, J=7.4, 2H); 0.89 (t, J=7.4, 3H). 
[0295] Compound 69: NMR: (400.2 MHz, DMSO) 8 (ppm): 9.57 (s, IH); 7.86 (d, J=8.1, 2H); 
7.30 (d, J=8.1, 2H); 6.78 (dd, J=2.0; 8.0, IH); 6.68 (d, J=8.0, IH); 4.67 (bs, 2H); 2.44 (t, J=7.4, 
2H); 2.38 (s, 3H); 1.49 (m, J=7.4, 2H); 1.31 (m, J=7.4, 2H); 0.89 (t, J=7.4, 3H). 



/\/-(2-amino-4-butylphenyl)-4-{[(3,4-dimethoxyphenyl)amino]methyl}benzamide (70) and 



Example 14 




o' 
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Example 14a 




/\/-(2-amino-4-butylphenyl)-4-methylbenzamide (71) 
[0296] Following the same procedure as described in Example 13, but substituting the 
compound 5 for compound 15 in 53 and 9% yields, respectively. 

Scheme 12 




[0297] Compound 70: NMR: (400.2 MHz, DMSO) 8 (ppm): 9.51 (s, IH); 7.88 (d, J=8.4, 2H); 
7.44 (d, J=8.4, 2H); 7.00 (d, J=8.3, IH); 6.63 (d, J=8.3, IH); 6.58 (d, J=2.0, IH); 6.30 (d, J=2.5, 
IH); 5.99-5.96 (m, 2H); 4.79 (bs, 2H); 4.29 (d, J=6.1, 2H); 3.65 (s, 3H); 3.59 (s, 3H); 2.45 (t, 
J=7.4, 2H); 1.52 (m, J=7.4, 2H); 1.30 (m, J=7.4, 2H); 0.90 (t, J=7.4, 3H). 
[0298] Compound 71: NMR: (400.2 MHz, DMSO) 8 (ppm): 9.51 (s, IH); 7.85 (d, J=8.0, 2H); 
7.28 (d, J=8.0, 2H); 7.01 (d, J=8.5, IH); 6.58 (d, J=2.0, IH); 6.40 (d, J=2.0, 8.5, IH); 4.78 (bs, 
2H); 2.45 (t, J=7.4, 2H); 2.38 (s, 3H); 1.53 (m, J=7.4, 2H); 1.31 (m, J=7.4, 2H); 0.90 (t, J=7.4, 
3H). 

Example 15 




H2N 

N-[2-amino-5-(3-hydroxyprop-l-yn-l-yl)phenyl]-4-{[(3,4- 
dlmethoxyphenyl)amlno]methyl}benzamide (76) 
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Scheme 13 




SnClz, NH4OAC, THF, 
MeOH, H2O, 75°C 



O 




76: Example 15 



Step 1: 3-(3-Amino-4-nitro-phenyl)-prop-2-yn-l-ol (72) 

[0299] A suspension of bromoarene 2 (447mg g; 2.06 mmol); tetrakis(triphenylphosphine) 
palladium(O) (145mg, 0.12 mmol) and copper(l)iodide (143mg, 0.75mmol) in degassed 
ethyleneglycol dimethylether (2.5 mL) and triethylamine (1.5 mL), was stirred at room temperature 
under nitrogen in the dark for 10 min and then treated with neat prop-2-yn-l-ol (0.7 mL, 12 mmol) (or 
any other alkyne of choice, 5 eq.), and the mixture stirred under the same conditions for 48h, diluted 
with dichloromethane (50 mL), filtered through a celite pad and concentrated. Purification by flash 
chromatography (eluent 50 to 75% AcOEt in hexane) afforded compound 72 (328 mg, 83% yield). 
[0300] NMR: (400.2 MHz, DMSO) 8 (ppm): 7.92 (d, J=8.8, IH); 7.46 (bs, 2H); 7.04 (d, 
J=1.7, IH); 6.57 (dd, J=1.7, 8.8, IH); 5.41 (t, J=6.1, IH); 4.30 (d, J=6.1, 2H). 

Step 2: 5-[3-(tert-Butyl-diphenyl-silanyloxy)-prop-l-ynyl]-2-nitro-phenylamine (73) 
[0301] A solution of alcohol 72 (328 mg, 1.71 mmol) and imidazole (308 mg, 4.5 mmol) in N,!^ 
dimethylformamide (3 ml) was treated with neat tert-butyl-chloro-diphenyl-silane (0.5 ml, 1.9 mmol) 
and the solution stirred under nitrogen for 18h, diluted with ethyl acetate (300 ml), washed with 5% 
aqueous KHSO4, then with saturated NaHCOs and finally with water, dried (MgS04), filtered and 
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concentrated in vacuum. The crude mixture was purified by flash chromatography (eluent 50% ether 
In hexane, then 50% EtOAc in dichloromethane) to give compound 73 (691 mg, 94% yield). 
[0302] NMR: (400.2 MHz, DMSO) 8 (ppm): 7.91 (d, J=8.8, IH); 7.68-7-66 (m, 4H) 7.46-7.44 
(m, 6H); 7.01 (d, J=1.7, IH); 6.46 (dd, J=1.7, 8.8, IH); 4.61 (d, 2H); 1.03 (d, 9H). 

Step 3: N-{5-[3-(teit-Butyl-diphenyl-silanyloxy)-prop-l-ynyl]-2-nitro-phenyl}-4-[(3,4- 
dimethoxy-phenylamino)-methyl]-benzamide (74) 

[0303] Following the same procedure as described in Example 1, step 3, but substituting 
compound 3 for compound 73 title compound was obtained in 77% yield. 
[0304] NMR: (400.2 MHz, DMSO) 8 (ppm): 10.7 (s, IH); 7.97 (d, J=8.6, IH); 7.88 (d, J=8.4, 
2H); 7.76 (d, J=1.8, IH); 7.70-7-67 (m, 4H); 7.52 (d, J=8.4, 2H); 7.47-7-44 (m, 6H); 7.25 (d, J=7.4, 
IH); 6.64 (d, J=8.6, IH); 6.31 (d, J=2.8, IH); 6.01-5.96 (m, 2H); 4.65 (s, 2H); 4.31 (d, J=6.1, 2H); 
3.65 (s, 3H); 3.55 (s, 3H); 1.03 (d, 9H). 

Step 4: 4-[(3,4-Dimethoxy-phenylamino)-methyl]-N-[5-(3-hydroxy-prop-l-ynyl)-2-nitro- 
phenyl]-benzamide (75) 

[0305] A solution of compound 74 (871 mg, 1.24 mmol) in THF (3 mL) was treated with 1 .0 M 
solution of tetrabutylammonium fluoride in THF (2.0 ml, 2.0 mmol) followed by 70% hydrogen 
fluoride in pyridine (0.1 mL), and the solution stirred under nitrogen for 12h, diluted with ethyl acetate 
(200 ml) and washed with saturated NaHCOs (50 ml) and then with water (6x100 ml), dried 
(Na2S04), filtered and concentrated in vacuum. The crude material (647 mg) was pure enough for the 
next step without further purification. 

Step 5: N-[2-Amino-5-(3-hydroxy-prop-l-ynyl)-phenyl]-4-[(3,4-dimethoxy-phenyl amino)- 
methyl]-benzamide (76) 

[0306] Following the same procedure as described in Example 1, Step 4, but substituting 
compound 5 for compound 75 in 52% yield. 

[0307] ^H NMR: (400.2 MHz, DMSO) 8 (ppm): 9.51 (s, IH); 7.88 (d, J=8.2, 2H); 7.45 (d, J=8.2, 
2H); 7.22 (d, J=1.8, IH); 6.99 (dd, J=1.8, 8.2, IH); 6.69 (d, J=8.4, IH); 6.63 (d, J=8.4, IH); 6.31 
(d, J=2.3, IH); 5.99-5.96 (m, 2H); 5.30 (s, 2H); 5.19 (d, J=5.9, IH); 4.29 (d, J=5.9, 2H); 4.23 (d, 
J=5.3, 2H); 3.65 (s, 3H); 3.55 (s, 3H). 
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Example 16 




N-{2-amino-5-[3-(dimethylamino)prop-l-yn-l-yl]phenyl}-4-{[(3,4- 
dimethoxyphenyl)amino]methyl}benzamide (79) 

Scheme 14 




79: Example 16 



Step 1: 5-(3-Dimethylamino-prop-l-ynyl)-2-nitro-phenylamine (77) 

[0308] Following the same procedure described in Example 15, step 1 but substituting propargyl 
alcohol for N,/\/-dimethylpropargyl amine, the title compound was obtained in 80% yield. 
[0309] NMR: (400.2 MHz, DMSO) 8 (ppm): 8.02 (d, J=8.8, IH); 6.87 (d, J=1.6, IH); 6.69 
(dd, J=1.6, 8.8, IH); 6.18 (bs, 2H); 3.48 (s, 2H); 2.38 (s, 6H). 

Step 2: 4-[(3,4-Dimethoxy-phenylamino)-methyl]-N-[5-(3-dimethylamino-prop-l-ynyl)-2- 
nitro-phenyl]-benzamide (78) 

[0310] Following the same procedure described in Example 15, step 3 but substituting 
compound 73 for compound 77, the title compound was obtained in 86% yield. 
[0311] NMR: (400.2 MHz, DMSO) 8 (ppm): 10.74 (s, IH); 8.0 (d, J=8.4, 2H); 7.88 (d, J=8.4, 
2H); 7.83 (d, J=1.8, IH); 7.52 (d, J=8.4, 2H); 7.41 (dd, J=1.8, 8.4, IH); 6.64 (d, J=8.6, IH); 6.31 
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(d, J=2.6, IH); 6.30 (d, J=6.6, IH); 5.97 (dd, J=2.6, 8.6, IH); 4.30 (d, J=6.6, 2H); 3.65 (s, 3H); 
3.64 (s, 3H); 3.58 (s, 2H); 2.25 (s, 6H). 



Step 3: A/-[2-Amino-5-(3-dimethylamino-prop-l-ynyl)-phenyl]-4-[(3,4-dimethoxy- 
phenylamino)-methyl]-benzamide (79) 

[0312] Following the same procedure described in Example 15, step 5 but substituting 

compound 75 for compound 78, the title compound 79 was obtained in 63% yield. 
[0313] NMR: (400.2 MHz, DMSO) 8 (ppm): 9.53 (s, IH); 7.89 (d, J=8.2, 2H); 7.45 (d, J=8.2, 
2H); 7.22 (d, J=1.8, IH); 7.01 (dd, J=1.8, 8.2, IH); 6.69 (d, J=8.2, IH); 6.63 (d, J=8.2, IH); 6.30 
(d, J=2.5, IH); 5.99-5.96 (m, 2H); 5.28 (s, 2H); 4.29 (d, J=6.1, 2H); 3.65 (s, 3H); 3.58 (s, 3H); 3.37 
(s, 2H); 2.21 (s, 6H). 



Example 17 




A/-[2-amino-5-(3-hydroxypropyl)phenyl]-4-{[(3,4-dimethoxyphenyl)amino]methyl}benzamide 

(85). 
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Scheme 15 




85: Example 17 



Step 1: 3-(3-Amino-4-nitro-phenyl)-propionaldehyde (80). 

[0314] A solution of bromoarene 2 (1.544g, 7.11 mmol) (or any haloarene of choice); tri-o-tolyl- 
phosphine (280 mg; 0.9 mmol) and tri(dibenzylidene acetone)dipalladium(O) (280 mg; 0.3 mmol) in 
/\/,/\/-dimethylformamide (6 mL) and ethyl diisopropyl amine (3 mL) was treated with prop-2-en-l-ol (3 
mL, 40 mmol) (or any alken-l-ol of choice, 6 eq.) and the solution was stirred at 120° C for 3h under 
nitrogen. The reaction mixture was concentrated under high vacuum and the residue was purified by 
flash chromatography (eluent 5% MeOH in dichloromethane) to afford the aldehyde 80 (253 mg, 18% 
yield). 

[0315] NMR: (400.2 MHz, CDCI3) 8 (ppm): 9.68 (t, J=0.8, IH); 7.89 (d, J=8.7, IH); 6.51 (d, 
J=1.6, IH); 6.39 (dd, J=2.0, 8.7, IH); 6.02 (bs, 2H); 2.78 (t, J=6.7, 2H); 2.69 (m, J=0.8, 6.7, 2H). 

Step 2: 3-(3-Amino-4-nitro-phenyl)-propan-l-ol (81). 

[0316] A solution of aldehyde 80 (253 mg, 1.3 mmol) in tetrahydrofurane (1 mL) and propan-2-ol 
(2 mL) was treated with solid sodium borohydride (175 mg, 4.6 mmol) and stirred at -5° C for 15 
min. Acetone (5 mL) was added, stirred at the same temperature for 10 min and then diluted with 



10/574,088 

Substitute specification (marked up) 



265 



ethyl acetate (100 mL), washed with 5% KHSO4 in water, then saturated NaHCOs and finally with 
water, dried (MgS04), and used for the next step without further purification. 

[0317] NMR: (400.2 MHz, CDCI3) 8 (ppm): 8.01 (d, J=8.8, IH); 6.64 (d, J=1.8, IH); 6.54 
(dd, J=1.8, 8.8, IH); 6.18 (bs, 2H); 3.69 (t, J=7.2, 2H); 2.68 (t, J=7.2, 2H); 1.91 (m, J=7.2, 2H). 

Step 3: 5-[3-(teit-Butyl-diphenyl-silanyloxy)-propyl]-2-nitro-phenylamine (82) 

[0318] Following the same procedure described in Example 15, step 2 but substituting 

compound 72 for compound 81, the title compound was obtained in 78% yield. 

[0319] ^H NMR: (400.2 MHz, CDCI3) 8 (ppm): 7.99 (d, J=8.8, IH); 7.73 (d, J=1.6, IH); 7.65- 

7.63 (m, 4H); 7.46-7.37 (m, 6H); 6.49 (dd, J=1.6, 8.8, IH); 4.02 (bs, 2H); 3.71 (t, J=7.4, 2H); 2.69 

(t, J=7.2, 2H); 1.87 (m, J=7.2, 2H); 1.10 (s, 9H). 

Step 4: A/-{5-[3-(tert-Butyl-diphenyl-silanyloxy)-propyl]-2-nitro-phenyl}-4-[(3,4-dimethoxy- 
phenylamino)-methyl]-benzamide (83) 

[0320] Following the same procedure described in Example 15, step 3 but substituting 

compound 73 for compound 82, the title compound was obtained in 71% yield. 

[0321] ^H NMR: (400.2 MHz, CDCI3) 8 (ppm): 11.3 (s, IH); 8.75 (d, J=2.0, IH); 8.61 (d, J=8.6, 

IH); 7.86 (d, J=8.4, 2H); 7.57-7.54 (m, 4H); 7.44 (d, J=8.4, 2H); 7.34-7.27 (m, 6H); 6.88 (dd, 

J=2.0, 8.4, IH); 6.62 (d, J= 8.6, IH); 6.21 (d, J=2.5, IH); 6.08 (dd, J=2.5, 8.6, IH); 4.32 (s, 2H); 

3.72 (s, 3H); 3.71 (s, 3H); 3.62 (t, J=7.4, 2H); 2.76 (t, J=7.2, 2H); 1.84 (m, J=7.2, 2H); 0.99 (s, 

9H). 

Step 5: 4-[(3,4-Dimethoxy-phenylamino)-methyl]-N-[5-(3-hydroxy-propyl)-2-nitro-phenyl]- 
benzamide (84) 

[0322] Following the same procedure described in Example 15, step 4 but substituting 
compound 74 for compound 83, the title compound was obtained in 99% yield. 

[0323] ^H NMR: (400.2 MHz, CDCI3) 8 (ppm): 11.4 (s, IH); 8.86 (d, J=2.0, IH); 8.21 (d, J=8.6, 
IH); 7.95 (d, J=8.4, 2H); 7.57 (d, J=8.4, 2H); 7.07 (dd, J=2.0, 8.6, IH); 6.74 (d, J= 8.6, IH); 6.42 
(d, J=2.3, IH); 6.31 (d, J= 8.6, IH); 4.43 (s, 2H); 3.83 (s, 3H); 3.82 (s, 3H); 3.74 (t, J=7.4, 2H); 
2.87 (t, J=7.2, 2H); 2.01 (m, J=7.2, 2H); 1.62 (bs, IH). 
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step 6: /\/-[2-Amino-5-(3-hydroxy-propyl)-phenyl]-4-[(3,4-dimethoxy-phenylamino)-methyl]- 
benzamide (85) 

[0324] Following the same procedure described in Example 15, step 5 but substituting 
compound 75 for compound 84, the title compound was obtained in 62% yield. 
[0325] NMR: (400.2 MHz, CDCI3) 8 (ppm): 9.58 (s, IH); 7.89 (d, J=8.1, 2H); 7.45 (d, J=8.1, 
2H); 6.98 (s, IH); 6.78 (dd, J=1.8, 8.0, IH); 6.67 (d, J=8.0, IH); 6.64 (d, J=8.6, IH); 6.31 (d, 
J=2.5, IH); 5.98 (m, IH); 4.68 (bs, 2H); 4.40 (t, J=5.1, IH); 4.29 (d, J=6.4, 2H); 3.65 (s, 3H); 3.58 
(s, 3H); 3.37 (dt, J=5.1, 7.6, 2H); 2.46 (t, J=7.6, 2H); 1.65 (m, J=7.2, 2H). 



Example 18 




N-{2-amino-5-[(lE)-3-amino-3-oxoprop-l-en-l-yl]phenyl}-4-{[(3,4- 
dimethoxyphenyl)amino]methyl}benzamide (88) 



Scheme 16 
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HsCqA^ H2N, 



88: example 18 ^ 
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step 1 : A/-(5-Bromo-2-nitro-phenyl)-4-[(3,4-dimethoxy-phenylamino)-methyl]-benzamide 



[0326] Following the same procedure as described in Example 1 step 3 but substituting 
compound 3 for compound 2, the title compound was obtained, which was used without further 



[0327] NMR: (400.2 MHz, DMSO) 8 (ppm): 10.4 (s, IH); 8.08 (d, J=2.2, IH); 7.96 (d, J=8.6, 
IH); 7.87 (d, J=8.4, 2H); 7.60 (dd, J=2.2, 8.6, IH); 7.52 (d, J=8.4, 2H); 6.64 (d, J=8.4, IH); 6.30 
(d, J=2.5, IH); 5.97 (m, 2H); 4.31 (d, J=6.1, 2H); 3.65 (s, 3H); 3.58 (s, 3H). 

Step 2: N-(2-Amino-5-bromo-phenyl)-4-[(3,4-dimethoxy-phenylamino)-methyl]-benzamide 



[0328] Following the same procedure described in Example 1, step 4 but substituting compound 
5 for compound 86, the title compound was obtained in 28% yield (over two steps). 
[0329] ^H NMR: (400.2 MHz, DMSO) 8 (ppm): 9.58 (s, IH), 7.89 (d, J = 8.2 Hz, 2H), 7.46 (d, J 
= 8.4 Hz, 2H), 7.35 (d, J = 2.3 Hz, IH), 7.08 (dd, J = 8.4, 2.3 Hz, IH), 6.70 (d, J = 8.6 Hz, IH), 
6.64 (d, J = 8.6 Hz, IH), 6.31 (d, J = 2.5 Hz, IH), 5.99-5.96 (m, 2H), 5.12 (s, 2H), 4.29 (d, J = 6.1 
Hz, 2H), 3.65 (8, 3H), 3.58 (s, 3H). 

Step 3: /\/-[2-Amino-5-(2-carbamoyl-vinyl)-phenyl]-4-[(3,4-dimethoxy-phenylamino)-methyl]- 
benzamide (88) 

[0330] Following the same procedure described in Example 1 7, step 1 but substituting 
compound 2 for compound 87, the title compound was obtained in 18% yield. 
[0331] ^H NMR: (400.2 MHz, DMSO) 8 (ppm): 9.57 (s, IH), 7.91 (d, J = 8.2 Hz, 2H), 7.46 (d, J 
= 8.2 Hz, 2H), 7.38 (d, J - 2.0 Hz, IH), 7.32 (bs, IH); 7.23 (d, J = 16 Hz, IH), 7.15 (dd, J = 2.0, 
8.4 Hz, IH); 6.82 (bs, IH); 6.74 (d, J = 8.4 Hz, IH), 6.64 (d, J = 8.6 Hz, IH), 6.32 (m, IH), 6.29 (d, 
J = 16 Hz, IH), 5.98 (m, 2H), 5.39 (bs, 2H), 4.30 (d, J = 6.1 Hz, 2H), 3.66 (s, 3H), 3.59 (s, 3H). 



(86) 



purification. 



(87). 
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N-(2-Aniino-5-(2-((teit-butyl(limethylsilyloxy)methyl)thiophen-3-yl)phenyl)-4- 
methoxybenzamide (93) and 
Example 20 




N-(2-amino-5-(2-(hydroxymethyl)thiophen-3-yl)phenyl)-4-methoxybenzamide (94) 
Scheme 17 

NH2 TBDMSCI, NH2 




94: Example 20 



Step 1. (3-(3-amino-4-nitrophenyl)thiophen-2-yl)methanol (90) 

[0332] A suspension of the aldehyde 89 (500 mg, 3.21 mmol) and sodium borohydride (121 
mg, 3.21 mmol) in isopropanol (5 ml) was stirred at 0°C during 3 h. The excess of hydride was 
quenched with acetone, and the solvent was evaporated. A suspension of the resulting boronic acid 
(or any other boronic acid), 5-bromo-2-nitroaniline (2) (697 mg, 3.21 mmol) (scheme 1, Example 1) 
POT (305 mg, 1.00 mmol), Pd(PPh3)4 (241 mg, 0.209 mmol) and K2CO3 (1.33 g, 9.63 mmol) in DME 
(12 ml) and water (4 ml) was stirred during 16 h at 80°C. The solvent was evaporated; ethyl acetate 
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was added and washed with saturated solution of NaCI. The organic layer was dried over MgS04, 
filtered and concentrated. After purification by flash chromatography on silica gel (eluent 40% EtOAc 
in Hexanes), 605 mg (75%) of compound 90 was obtained as a orange oil. NMR: (400 MHz, 
DMSO) 8 (ppm): 7.98 (d, J = 9.0 Hz, IH), 7.52 (d, J = 5.3 Hz, IH), 7.44 (s, 2H), 7.15 (d, J = 5.3 Hz, 
IH), 7.02 (d, J = 1.8 Hz, IH), 6.73 (dd, J = 9.0, 2.0 Hz, IH), 5.72 (t, J = 5.4 Hz, IH), 4.70 (d, J = 
5.5 Hz, 2H). 

Step 2. 5-(2-((tert-butyldimethylsilyloxy)methyl)thiophen-3-yl)-2-nitrobenzenamine (91) 
[0333] A solution of 90 (600 mg, 2.39 mmol), imidazole (245 mg, 3.60 mmol) and TBDMSCI 
(543 mg, 3.60 mmol) in DMF (20 ml) was stirred at room temperature during 16 h. The solvent was 
evaporated, ethyl acetate was added and washed with saturated solution of NaCI. The organic layer 
was dried over MgS04, filtered and concentrated. The residue was purified by flash chromatography 
(eluent 5-10% EtOAc in hexanes) to afford 674 mg (77%) of compound 91 as a yellow oil. ^H NMR: 
(400 MHz, DMSO) 8 (ppm): 7.97 (d, J = 8.8 Hz, IH), 7.53 (d, J = 5.1 Hz, IH), 7.45 (s, 2H), 7.15 (d, 
J = 5.3 Hz, IH), 6.98 (d, J = 1.8 Hz, IH), 6.70 (dd, J = 8.8, 2.0 Hz, IH), 4.91 (s, 2H), 0.89 (s, 9H), 
0.07 (s, 6H). 

Step 3. 5 N-(5-(2-((tert-Butyldimethylsilyloxy)methyl)thiophen-3-yl)-2-nitrophenyl)-4- 
methoxybenzamide (92) 

[0334] A solution of 91 (636 mg, 1.74 mmol) and 4'methoxybenzoyl chloride (446 mg, 2.62 
mmol) in pyridine (10 ml) was stirred at room temperature during 16 h. The solvent was evaporated, 
ethyl acetate was added and washed with a saturated solution of NH4CI and then with a saturated 
solution NaCI. The organic layer was dried over MgS04, filtered and concentrated. After purification 
by flash chromatography on silica gel (eluent 5-10% EtOAc in Hexanes), 804 mg (93%) of compound 
92 was obtained as a yellow oil. ^H NMR: (400 MHz, DMSO) 8 (ppm): 10.64 (s, IH), 8.05 (d, J = 8.6 
Hz, IH), 7.95-7.93 (m, 3H), 7.59 (d, J = 5.3 Hz, IH), 7.46 (dd, J = 8.6, 2.0 Hz, IH), 7.28 (d, J = 
5.3 Hz, IH), 7.10 (dt, J = 9.0, 2.2 Hz, 2H), 4.95 (s, 2H), 3.85 (s, 3H), 0.88 (s, 9H), 0.09 (s, 6H). 

Step 4. N-(2-Amino-5-(2-((ter1-butyldimethylsilyloxy)methyl)thiophen-3-yl)phenyl)-4- 
methoxybenzamide (93) and N-(2-amino-5-(2-(hydroxymethyl)thiophen-3-yl)phenyl)-4- 
methoxybenzamide (94) 
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[0335] A suspension of 92 (800 mg, 1.60 mmol), SnCl2 2H20 (2.17 g, 9.63 mmol) and NH4OAC 
(1.23 g, 16.0 mmol) in a 1:1:1 mixture of MeOHAHF/water was stirred at room temperature during 
16 h. Tin salts were filtered out and rinsed with EtOAc. The solvent was evaporated, ethyl acetate 
was added and washed with a saturated solution of NaHCOs and then with a saturated solution NaCI. 
The organic layer was dried OVER MgS04, filtered and concentrated. After purification by flash 
chromatography on silica gel (eluent 0.5-5% MeOH in DCM), 200 mg (27%) of compound 93 was 
obtained as a beige powder and 92 mg (16%) of compound 94 was obtained as a beige powder. 
[0336] Compound 93: NMR: (DMSO) 8 (ppm): 9.54 (s, IH), 7.96 (d, J = 8.8 Hz, 2H), 7.43 (d, 
J = 5.1 Hz, IH), 7.28 (d, J = 1.8 Hz, IH), 7.09-7.02 (m, 4H), 6.81 (d, J = 8.2 Hz, IH), 5.05 (s, 2H), 
4.82 (s, 2H), 3.83 (s, 3H), 0.87 (s, 9H), 0.06 (s, 6H). MS: (calc.) 468.2; (obt.) 491.2 (M+Na)^ 
[0337] Compound 94: NMR: (DMSO) 8 (ppm): 9.57 (s, IH), 7.96 (d, J = 8.8 Hz, 2H), 7.40 (d, 
J = 5.1 Hz, IH), 7.23 (d, J = 1.8 Hz, IH), 7.09-7.02 (m, 4H), 6.81 (d, J = 8.0 Hz, IH), 5.51 (t, J = 
5.4 Hz, IH), 5.01 (s, 2H), 4.64 (d, J = 5.3 Hz, 2H), 3.83 (s, 3H). MS: (calc.) 354.1; (obt.) 354.1 
(M-HNa)^ 



Examples 21 




N-(2-Amino-5-(4-((ter1-butyldimethylsilyloxy)methyl)phenyl)phenyl)-4-((3,4- 
dimethoxyphenylamino)methyl)benzamide (99) and 
Example 21-1 




N-(2-amlno-5-(4-(hydroxymethyl)phenyl)phenyl)-4-((3,4- 
dimethoxyphenylamino)methyl)benzamide (100) 
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Scheme 18 




Steps 1 and 2. 2-Nitro--5-((4-(tert-butyldimethylsilyloxy)methyl)phenyl)aniline (97) 
[0338] The compound 97 was obtained following the same procedure as for the Examples 19 
and 20, steps 1 and 2 (scheme 17) in 78% yield. NMR: (400 MHz, DMSO) 8 (ppm): 8.01 (d, J = 
9.0 Hz, IH), 7.61 (d, J = 8.2 Hz, 2H), 7.46 (s, 2H), 7.41 (d, J = 8.0 Hz, 2H), 7.27 (d, J = 2.0 Hz, 
IH), 6.91 (dd, J = 9.0, 2.0 Hz, IH), 0.92 (s, 9H), 0.11 (s, 6H). 

Step 3. N-(2-nitro-5-(4-((tert-butyldimethylsilyloxy)methyl)phenyl)phenyl)-4-((3,4- 
dimethoxyphenylamino)niethyl)benzamide (98) 

[0339] The compound 98 was obtained following the same procedure as in the Example 1, step 
3 (scheme 1) in 28% yield. ^H NMR: (DMSO) 8 (ppm): 10.77 (s, IH), 8.14 (d, J = 2.0 Hz, IH), 8.09 
(d, J = 8.6 Hz, 2H), 7.91 (d, J = 8.4 Hz, 2H), 7.72 (d, J = 8.2 Hz, 2H), 7.68 (dd, J = 8.6, 2.2 Hz, 
IH), 7.53 (d, J = 8.4 Hz, 2H), 7.45 (d, J = 8.4 Hz, 2H), 6.65 (d, J = 8.6 Hz, 2H), 5.99-5.97 (m, 2H), 
4.78 (s, 2H), 4.32 (d, J = 6.3 Hz, 2H), 3.66 (s, 3H), 3.59 (s, 3H), 0.93 (s, 9H), 0.11 (s, 6H). 

Step 4. N-(2-amino-5-(4-((tert-butyldimethylsilyloxy)methyl)phenyl)phenyl)-4-((3,4- 
dimethoxyphenylamino)methyl)benzamide (99) and N-(2-amino-5-(4- 
(hydroxymethyl)phenyl)phenyl)-4-((3,4-dimethoxyphenylamino)methyl)benzamide (100) 
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[0340] The compounds 99 and 100 were obtained following the same procedure as in 
Examples 19 and 20, step 4 (scheme 17). 

[0341] Compound 99: NMR: (DMSO) 8 (ppm): 9.66 (s, IH), 7.93 (d, J = 8.0 Hz, 2H), 7.52- 
7.46 (m, 5H), 7.31-7.29 (m, 3H), 6.84 (d, J = 7.6 Hz, IH), 6.64 (d, J = 8.6 Hz, IH), 6.32 (s, IH), 
6.00-5.98 (m, 2H), 5.06 (s, 2H), 4.70 (s, 2H), 4.30 (d, J = 5.9 Hz, 2H), 3.66 (s, 3H), 3.59 (s, 3H), 
0.91 (s, 9H), 0.10 (s, 6H). MS: (calc.) 597.2 (obt.) 598.5 (MHr. 

[0342] Compound 100: ^H NMR: (DMSO) 8 (ppm): 9.67 (s, IH), 7.93 (d, J = 7.8 Hz, 2H), 7.50- 
7.46 (m, 5H), 7.31-7.29 (m, 3H), 6.84 (d, J = 8.0 Hz, IH), 6.64 (d, J = 8.4 Hz, IH), 6.32 (d, J = 2.0 
Hz, IH), 6.00-5.98 (m, 2H), 5.15 (t, J = 5.5 Hz, IH), 5.06 (s, 2H), 4.49 (d, J = 5.7 Hz, 2H), 4.31 (d, 
J = 5.9 Hz, 2H), 3.66 (s, 3H), 3.59 (s, 3H). MS: (calc.) 483.2; (obt.) 484.4 (MH)^ 



Examples 22 

o 




N-(2-Amino-5-(4-methoxycarbonylphenyl)phenyl)-4-niethoxybenzamide (104) and 
Example 23 



o 




N-(2-Amino-5-(4-carboxyphenyl)phenyl)-4-methoxybenzamide ( 105) 
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Scheme 19 




105: Example 23 

Step 1. 2-Nitro-5-(4-methoxycarbonylphenyl)aniline (102) 

[0343] The compound 102 was obtained following the same procedure as in Example 19 and 
20, step 1 (scheme 17) but substituting the boronic acid 89 for the boronic acid 101 in 70% yield. 

NMR: (400 MHz, DMSO) 8 (ppm): 8.07-8.04 (m, 3H), 7.78 (d, J = 8.2 Hz, 2H), 7.50 (s, 2H), 7.34 
(d, J = 2.0 Hz, IH), 6.96 (dd, J = 9.0, 2.2 Hz, IH), 3.88 (s, 3H). 

Step 2. N-(2-Nitro-5-(4-methoxycarbonylphenyl)phenyl)-4-methoxybenzamide (103) 
[0344] A suspension of 102 (599 mg, 2.20 mmol), NaH 60% (141 mg, 3.52 mmol) and 4- 
methoxybenzoyl chloride (450 mg, 2.64 mmol) in pyridine (5 ml) and DMF (12 ml) was stirred at 
room temperature during 48 h. The solid was filtered out and rinsed with MeOH to give 584 mg 
(82%) of the title compound 103 as a yellow solid. ^H NMR: (400 MHz, DMSO) 8 (ppm): 10.72 (s. 
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IH), 8.13-8.08 (m, 3H), 7.96 (d, J = 8.8 Hz, 2H), 7.90 (d, J = 8.6 Hz, 2H), 7.74 (dd, J = 8.6, 2.2 
Hz, IH), 7.11 (d, J = 8.8 Hz, IH), 3.89 (s, 3H), 3.86 (s, 3H). 

Step 3. N-(2-Amino-5-(4-methoxycarbonylphenyl)phenyl)-4-methoxybenzamide (104) 
[0345] The compound 104 was obtained following the same procedure as in Example 19 and 
20, step 4 (scheme 17) in 10% yield. ^H NMR: (DMSO) 8 (ppm): 9.61 (s, IH), 7.98 (d, J = 8.8, Hz, 
2H), 7.95 (d, J = 8.4 Hz, 2H), 7.71, (d, J = 8.4 Hz, 2H), 7.60 (d, J = 2.2 Hz, IH), 7.43 (dd, J = 8.4, 
2.2 Hz, IH), 7.04 (d, J = 8.8 Hz, 2H), 6.86 (d, J = 8.4 Hz, IH), 5.27 (sb, 2H), 3.85 (s, 3H), 3.84 
(s, 3H). MS: (calc.) 376.1; (obt.) 377.1 (MH)^ 

Step 4. N-(2-Amino-5-(4-carboxyphenyl)phenyl)-4-methoxybenzamide (105) 
[0346] A solution of 104 (44 mg, 0.117) and NaOH IM (0.24 ml, 0.24 mmol) in THF (1 ml) and 
water (1 ml) was stirred 48 h at 40°C. HCI IM was added and the precipitate was filtered out. The 
solid was further purified by flash chromatography (eluent 3-5% MeOH in DCM), to give the compound 
105 (34 mg, 80% yield). ^H NMR: (DMSO) 8 (ppm): 9.61 (s, IH), 7.98 (d, J = 8.6 Hz, 2H), 7.93 (d, J 
= 8.2 Hz, 2H), 7.66 (d, J = 8.2 Hz, 2H), 7.58 (d, J = 2.0 Hz, IH), 7.40 (dd, J = 8.2, 2.0 Hz, IH), 
7.04 (d, J = 8.8 Hz, 2H), 6.86 (d, J = 8.4 Hz, IH), 5.23 (s, 2H), 3.84 (s, 3H). MS: (calc.) 362.1; 
(obt.) 363.1 (MH)^ 



Example 24 



/ 




Methyl 4-amino-3-(4-methoxybenzamido)benzoate 
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Scheme 20 



pyridine/CHaCN, 0°C 



BocHN 



Phenylamine, BOP 
I EtsN, DMF 



°0\ 



)=\ NaOHIM 

MeOH/HjO/THF 



H2N 



108: Example 25 



H4CI, HOBt, EDC 
EtaN, DMF 



/=\ 



^NH2 



H2N 



TFA, DCM MeO- 



112: Example 27 \ / 



Step 1. Methyl 4-amino-3-(4-methoxybenzamido)benzoate (107) 

[0347] A solution of 4-methoxybenzoyl chloride (1.03 g, 6.02 mmol) in CH3CN (6 ml) was added 
drop wise to a solution of methyl 3,4-diaminobenzoate (106) (1.00 g, 6.02 mmol) and pyridine (0.49 
ml, 6.02 mmol) in CH3CN (25 ml) at 0°C. The reaction mixture was stirred for 3 h at 0°C and the 
solvent was evaporated. Ethyl acetate was added and the organic layer was washed successively 
with saturated solutions of NH4CI, NaHCOs and NaCI, dried over MgS04, filtered and concentrated. 
After purification by flash chromatography on silica gel (eluent 1-3% MeOH in DCM), 1 .03 g (56%) of 
compound 107 was obtained as a off white solid. NMR: (DMSO) 8 (ppm): 9.51 (s, IH), 7.96 (d, J 
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= 8.8 Hz, 2H), 7.75 (d, J = 2.0 Hz, IH), 7.56 (dd, J = 8.4, 2.0 Hz, IH), 7.03 (d, J = 9.0 Hz, 2H), 
6.75 (d, J = 8.4 Hz, IH), 5.80 (s, 2H), 3.83 (s, 3H), 3.75 (s, 3H). MS: (calc.) 300.1; (obt.) 301.1 
(MHr. 



Example 25 

/ 




NH2 

4-Amino-3-(4-methoxybenzamido)benzoic acid (108) 
Step 1. 4-Amino-3-(4-methoxybenzamido)benzoic acid (108) 

[0348] A suspension of 107 (400 mg, 1.33 mmol) and IM NaOH (2.7 ml, 2.66 mmol) in 1:1 
THF:MeOH (6 ml) was heated at 50°C for 16 h. HCI IM was added to reach pH = 4 and the solid was 
filtered to give 370 mg (97%) of compound 108 as a white solid. NMR: (DMSO) 8 (ppm): 9.52 (s, 
IH), 7.96 (d, J = 8.8 Hz, 2H), 7.71 (d, J = 2.0 Hz, IH), 7.54 (dd, J = 8.4, 2.0 Hz, IH), 7.02 (d, J = 
9.0 Hz, 2H), 6.74 (d, J = 8.4 Hz, IH), 5.69 (s, 2H), 3.83 (s, 3H). MS: (calc.) 361.1; (obt.) 362.3 
(MH)^ 

Example 26 




N-(2-amino-5-carbamoylphenyl)-4-methoxybenzamide (109) 

Step 1. N-(2-amino-5-carbamoylphenyl)-4-methoxybenzamide (109) 
[0349] A solution of 108 (200 mg, 0.70 mmol), NH4CI (74 mg, 1.40 mmol), HOBT-hydrate (104 
mg, 0.77 mmol), EDC (119 mg, 0.77 mmol) and EtsN (0.29 ml, 2.1 mmol) in DMF (3 ml) was stirred 
for 16 h at room temperature. The solvent was evaporated, ethyl acetate was added and the organic 
layer was washed successively with saturated solutions of NH4CI, NaHCOs and NaCI, dried over 
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MgS04, filtered and concentrated. The crude product was triturated in ethyl acetate and filtered to 
give the title compound 109 (60 mg, 30%). NMR: (DMSO) 8 (ppm): 9.57 (s, IH), 7.96 (d, J = 8.8 
Hz, 2H), 7.67 (d, J = 2.2 Hz, IH), 7.59 (sb, IH), 7.52 (dd, J = 8.2, 2.0 Hz, IH), 7.02 (d, J = 8.8 Hz, 
2H), 6.90 (sb, IH), 6.72 (d, J = 8.4 Hz, IH), 5.41 (s, 2H), 3.83 (s, 3H). MS: (calc.) 285.1; (obt.) 
286.1 (MH)^ 



Step 1. 4-(teit-Butoxycarbonyl)-3-(4-methoxybenzamido)benzoic acid (110) 

[0350] A solution of 108 (700 mg, 2.45 mmol), B0C2O (801 mg, 3.67 mmol) and EtsN (0.51 ml, 
3.67 mmol) in 2:1 dioxane : water (15 ml) was stirred for 16 h at room temperature. The solvent was 
concentrated and HCI 1 M was added to reach a pH = 5. The precipitate was filtered to give 736 mg 
(78%) of the title compound 110 as a beige solid. ^H NMR: (DMSO) 8 (ppm): 9.81 (s, IH), 8.87 (s, 
IH), 8.02 (d, J = 1.6 Hz, IH), 7.95 (dt, J = 9.0, 2.2 Hz, 2H), 7.75-7.74 (m, 2H), 7.07 (dt, J = 9.0, 
2.2 Hz, 2H), 3.84 (s, 3H), 1.46 (s, 9H). 

Step 2. tert-Butyl 2-(4-methoxybenzamido)-4-(phenylcarbanioyl)phenylcarbaniate (111) 
[0351] A solution of 110 (373 mg, 0.965 mmol), aniline (0.11 ml, 1.16 mmol), BOP (640 mg, 
1.45 mmol) and EtsN (0.40 ml, 1.45 mmol) in DMF (3 ml) was stirred during 16 h at room 
temperature. The solvent was evaporated, ethyl acetate was added and the organic layer was 

washed with saturated solutions of NH4CI, NaHCOs and NaCI, dried over MgS04, filtered and 
concentrated. After purification by flash chromatography on silica gel (eluent 30-40% AcOEt in 
hexane), 352 mg (79%) of compound 111 was obtained as a white solid. ^H NMR: (DMSO) 8 (ppm): 
10.17 (s, IH), 9.86 (s, IH), 8.83 (s, IH), 7.97 (dt, J = 9.0, 2.2 Hz, 2H), 7.84-7.73 (m, 4H), 7.35- 
7.31 (m, 2H), 7.10-7.05 (m, 3H), 3.85 (s, 3H), 1.47 (s, 9H). 




Example 27 

H2N 



/ 



N-(2-amino-5-phenylcarbamoylphenyl)-4-methoxybenzamide (112) 
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step 3. N-(2-amino-5-phenylcarbamoylphenyl)-4-methoxybenzaniide (112) 
[0352] A solution of 111 (343 mg, 0.743 mmol) and TFA (0.5 ml) in DCM (3 ml) was stirred for 
16 h at room temperature. The solvent was evaporated and the solid was purified by flash 
chromatography (eluent 2-3% MeOH / DCM) to afford the title compound 112 as an off-white solid 
(230 mg, 86% yield). NMR: (DMSO) 8 (ppm): 9.83 (s, IH), 9.62 (s, IH), 7.99 (d, J = 8.8 Hz, 2H), 
7.82 (d, J = 2.0 Hz, IH), 7.73 (dd, J = 8.8, 1.2 Hz, 2H), 7.67 (dd, J = 8.4, 2.2 Hz, IH), 7.31-7.27 
(m, 2H), 7.05-7.01 (m, 3H), 6.80 (d, J = 8.4 Hz, IH), 3.84 (s, 3H). MS: (calc.) 361.1; (obt.) 362.1 
(MH)^ 



Example 28 




N-(2-amino-5-bromo-phenyl)-4-methoxy-benzamide (1 14) 
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Scheme 21 




O CI 

1 1 7: Example 31 115: Example 29 



Steps 1 and 2. N-(2-Amino-5-bromo-phenyl)-4-methoxy-benzamide (114) 
[0353] In a flame dried, round bottom flask, 5-bromo-2-nitro-aniline (2) (10.66 g, 49.09 mmol), 
(scheme 1, Example 1), and 4'methoxybenzoyl chloride (8.37 g, 49.09 mmol) were added. The 
mixture was heated to 90°C. The melted solids were stirred overnight to give a yellow-brown solid. 
THF (250 ml) was then added and the solution was treated with SnCb 2H2O (55.38 g, 245.45 mmol, 
5.0 eq) and stirred at room temperature for 2 hrs. Approx. half of the THF was evaporated then 200 
mL of EtOAc and 100 ml sat. NaHCOs were added. The precipitated tin salt was taken out by 
filtration and a work-up was done on the filtrate with EtOAc. The combined organic layers were 
washed with water and brine and dried over MgS04. Most of the EtOAc was evaporated then hexane 
was added and the precipitate was collected by filtration to give the title compound 114 as a beige 
powder (13.40 g, 85% yield). NMR (DMSO-dg) (ppm): 9.52 (s, IH), 7.93 (d, J=9.0 Hz, 2H), 7.34 
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(d, J=2.3 Hz, IH), 7.08 (dd, J=8.6, 2.3 Hz, IH), 7.02 (d, J=9.0 Hz, 2H), 6.71 (d, J=8.6 Hz, IH), 
5.10 (s, 2H), 3.82 (s, 3H). 



N-(2-amino-5-(3-chloro-4-fluorophenyl)phenyl)-4-methoxybenzaniide (115) 

Step 1. N-(2-Amino-5-(3-chloro-4-fluorophenyl)phenyl)-4-methoxybenzamide (115) 
[0354] The compound 115 was obtained following the same Suzuki coupling procedure as in 
Examples 19 and 20 step 1 (schemel7) in 84% yield. ^H NMR: (DMSO) 5 (ppm): 9.59 (s, IH), 7.97 
(d, J = 8.8 Hz, 2H), 7.71 (dd, J = 7.2, 2.3 Hz, IH), 7.56-7.52 (m, IH), 7.51 (d, J = 2.2 Hz, IH), 
7.40 (t, J= 9.0 IH), 7.33 (dd, J = 8.2, 2.3, IH), 7.04 (d, J = 9.0 Hz, 2H), 6.84 (d, J = 8.4 Hz, IH), 
5.16 (sb, 2H), 3.84 (s, 3H). MS: (calc.) 370.1; (obt.) 371.1 (MH)^ 



N-[2-Amino-5-(4,4,5,5-tetramethyl-[l,3,2]dioxaborolan-2-yl)-phenyl]-4-methoxy-benzamide 

(116) 

Step 1 . N-[2-Amino-5-(4,4,5,5-tetramethyl-[l ,3,2]dioxaborolan-2-yl)-phenyl]-4-methoxy- 
benzamide (116) 

[0355] In a 75 mL pressure vessel, N-(2-amino-5-bromo-phenyl)-4-methoxy-benzamide (114) 

(2.95 g, 9.19 mmol.), bis(pinacolato)diboron (2.80 g, 11.03 mmol) and THF (25 mL) were added. 
Air was then removed by vacuum and then the vessel was purged with nitrogen. Pd(P(t-Bu)3)2 (0.070 
g, 0.14 mmol), Pd2(dba)3 (0.063 g, 0.07 mmol) and KF (1.76 g, 30.34 mmol, 3.3 eq.) were then 
added and the air was removed after each addition. The pressure vessel was sealed and the mixture 
was stirred at 50 °C for a week. The two palladium catalysts were added again after 2 and 4 days. 
After completion of the reaction, the mixture was extracted with EtOAc. The combined organic layers 



Example 29 




Example 30 
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were rinsed with water and brine and concentrated. The obtained oil was then purified by column 
chromatography on silica gel with EtOAc / hexane (50:50) to give the title compound 116 as a pale 
yellow solid (1.53 g, 45%). NMR (DMSO-ds) (ppm): 9.47 (s, IH), 7.95 (d, J=8.8 Hz, 2H), 7.41 (d, 
J=1.4 Hz, IH), 7.24 (dd, J=7.8, 1.4 Hz, IH), 7.01 (d, J=8.8 Hz, 2H), 6.70 (d, J=7.8 Hz, IH), 5.31 
(s, 2H), 3.82 (s, 3H), 1.25 (s, 12H). 

Example 31 



o 




N-(4'-Acetyl-4-amino-biphenyl-3-yl)-4-methoxy-benzamide (117) 
Step 1. N-(4'-Acetyl-4-amino-biphenyl-3-yl)-4-methoxy-benzamide (117) 
[0356] In a pressure vessel, N-[2-Amino-5-(4,4,5,5-tetramethyl-[l,3,2]dioxaborolan-2-yl)-phenyl]-4' 
methoxy-benzamlde (116) (170 mg, 0.462 mmol), l-(4-bromophenyl)ethanone (184 mg, 0.923 
mmol), (or any aryl bromide from the tables below), DME (4.6 mL per mmol of 116) and H2O (2.15 
mL per mmol of 116) were added. Air was then removed by vacuum and then the vessel was purged 
with nitrogen. Pd(PPh3)4 (27mg, 0.023 mmol, 0.05 eq.) and Na2C03 (147 mg, 1.38 mmol, 3.0 eq.) 
were then added and oxygen was removed after each addition. The pressure vessel was sealed and 
the mixture was stirred at 75 °C overnight. The mixture was cooled at room temp., water was added 
and the mixture was extracted with EtOAc. The combined organic layers were rinsed with brine, dried 
over MgS04 and concentrated to give 42 mg (25%) of the title compound 117. ^H NMR (DMSO-de) 
(ppm): 9.61 (s, IH), 7.96 (dd, J=12.8, 8.8 Hz, 4H), 7.70 (d, J=8.8 Hz, 2H), 7.60 (d, J=2.1 Hz, IH), 
7.42 (dd, J=8.4, 2.3 Hz, IH), 7.04 (d, J=8.8 Hz, 2H), 6.86 (d, J=8.2 Hz, IH), 5.26 (s, 2H), 3.84 (s, 
3H), 2.58 (s, 3H). MS (m/z): 360.41 (calc) 361.1 (MH+) (found). 

Table 3a 
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Commercially 
available aryl 
bromide 
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Cmpd 
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Non- 
commercial 
aryl bromide 


Examp 
le 


Cmpd 


Synthetic procedure 




31w 


117w 


J.Med.Chem. 1997, 40, p. 2936-2947, 




31ww 


117ww 


B^V^S O LiAIH4 Brv s OMe 

lO^M " lO^M 

Me ^ Me 

l-(5-Bromothiophen-2-yl)ethanol 

A suspension of lithium aluminum hydride (364 mg, 9.76 mmol) 
in diethyl ether (40 mL) was cooled down to -78°C under N2 and 
a solution of 2-acetyl-5-bromothiophene (l.OOg, 4.88 mmol) was 
slowly transferred via canula into the stirring suspension. The 
mixture was stirred for 2h at -78°C and quenched with caution 
with a 5% HCI solution. The grey mixture was allowed to warm to 
rt and stirred for additional 16h. The supernatant was decanted 
and concentrated in vacuo. The remaining white aluminum 
aqueous layer was extracted twice with EtOAc. The extracts were 
combined with the residue produced after evaporation of the 
supernatant and were washed with H2O, brine, dried over MgS04, 
filtered and concentrated again in vacuo affording the title l-(5- 
bromothiophen-2-yl)ethanol (870 mg, 87% yield). 

NIVIR: (400 IVIHz, DIVISO-de) 6 (ppm): 7.00 (d, J=3.7 Hz, 
IH), 6.72 (dd, J=3.7, 1.0 Hz, IH), 5.66 (d, J=4.9 Hz, IH), 4.85 
(quintd, J=6.1, 1.2 Hz, IH). 
LRIVIS (m/z): 188.9 (M-H2O). 


^ NMe2 


31xx 


117XX 


^ ^ NMe2 

5-Bromothiophene-2-(/\/,/\/-dimethyl)sulfonamide 

A round-bottom flask was charged with 5-bromothiophene-2- 
sulfonylchloride (1.00 g, 3.82 mmol) and a 2M solution of N,N- 
dimethylamine (6 ml, 11.46 mmol) in THF was added. The 
mixture was stirred for Ih and the solvent was removed in vacuo. 
The residue was partitioned between EtOAc and H2O. The organic 
layer was washed with H2O, brine, dried over MgS04, filtered and 
concentrated. The resulting colorless liquid was purified by flash 
chromatography on silica gel using EtOAc/hexanes as an eluent 
with increasing polarity (10:90 to 20:80) affording the title 5- 
bromothiophene-2-(/\/,/\/<limethyl)sulfonamide (340 mg, 33% 
yield). 

NMR: (400 MHz, CDCI3) 8 (ppm): 7.30 (d, J=4.0 Hz, IH), 
7.13(d,J=4.0 Hz, IH), 2.78 (s, 6H). 
LRMS: (m/z): 270.0/272.0 (M/M+2r. 
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4-((3,4-Dimethoxyphenylamino)methyl)-N-(2-amino-5-(thiophen-2-ylthio)phenyl)benzamide 

(122) 
Scheme 22 

'^S-y.S NO2 

V°2 1.(PhO)2P(0)N3,DIPEA L>^ BocHN„J^ 

HOjC.^^^ t-BuOH ^ BocHN^A^^ ^ ^ 

NaH.THF 

118 119 120 ^ 

HzN.,,^ ' 4 NO2 

XT? 1 ll NaH, BOP, pyridine H2N^^^ 

f^N^S'-^ V 

y 2. SnCl2, NH4OAC, H2O, IVIeOH, THF I 



R = 2-thienyl, n-propyl 



Step 1. tert-Butyl 5-fluoro-2-nitrophenylcarbamate (119) 

[0357] A flame-dried pressure vessel was charged with 5-fluoro-2-nitrobenzoic acid 118 (5.00g, 
27.0 mmol) and dry t-butyl alcohol (50 mL). To this solution were successively added N,N-d\- 
isopropyl-IV-ethylamine (5 mL) and diphenylphosphorylazide (6.42 mL, 29.7 mmol). The vessel was 
closed with teflon cap and the mixture was heated at 90°C for 2h. It was then allowed to cool to r.t. 
over 16 h . The solvent was removed in vacuo and the residue was partitioned between EtOAc and 
H2O. The aqueous layer was extracted with fresh EtOAc and the combined organic layers were 
washed with HCI IN, sat. NaHCOs, brine, dried over MgS04, filtered and concentrated. The resulting 
yellow oil was purified by flash chromatography on silica gel using EtOAc/hexanes (10:90) as an 
eluent, affording the title compound 119 (6.03g, 87% yield) as light yellow crystals. LRMS: (m/z): 
279.3 (M+Na"). 
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step 2. tert-Butyl 2-nitro-5-(thiophen-2-ylthio) phenylcarbamate (120) 
[0358] A pressure vessel was charged with thiophene-2-thiol (236 mg, 2.03 mmol) and THF (4 
mL). To this solution were successively added sodium hydride (60% suspension in mineral oil) (86 
mg, 2.15 mmol) and compound 119 (500 mg, 1.95 mmol). The vessel was closed with teflon cap 
and the mixture heated to 90°C for 2h. It was allowed to cool to r.t.; and the reaction was quenched 
with H2O, followed by THF removal in vacuo. The residue was partitioned between EtOAc and H2O. 
The aqueous layer was extracted with fresh EtOAc and the combined organic layers were washed 
with HCI IN, sat. NaHCOs, brine, dried over MgS04, filtered and concentrated. The residue was 
allowed to crystallize from a mixture of EtOAc/hexane over 72 hours, affording the title compound 
120 (610 mg, 88% yield). NMR: (400 MHz, Acetone-de) 8 (ppm): 9.67 (s, IH), 8.32 (d, J=2.2 Hz, 
IH), 8.13 (d, J=8.8 Hz, IH), 7.90 (dd, J=5.3, 1.2 Hz, IH), 7.50 (dd, J=3.5, 1.2 Hz, IH), 7.28 (dd, 
J=5.3, 3.5 Hz, IH), 6.81 (dd, J=8.8, 2.0 Hz, IH), 1.53 (s, 9H). 
LRMS: (m/z): 275.2 (M+Na^). 

Step 3. 2-Nitro-5-(thiophen-2-ylthio) aniline (121, R = 2-thienyl) 
[0359] Following the same procedure as in Example 27, step 3 (scheme 20) substituting 
compound 111 for compound 120 (550 mg, 1.56 mmol), the title compound 121 was obtained 
(271 mg, 69% yield). ^H NMR: (400 MHz, acetone-de) 8 (ppm): 7.97 (d, J=9.0 Hz, IH), 7.87 (dd, 
J=5.3, 1.2 Hz, IH), 7.44 (dd, J=3.5, 1.2 Hz, IH), 7.25 (dd, J=5.5, 3.7 Hz, IH), 7.11 (bs, 2H), 6.66 
(d, J=2.0 Hz, IH), 6.42 (dd, J=9.0, 2.0 Hz, IH). LRMS: (m/z): 253.1 (MH1. 

Steps 4 and 5. 4-((3,4-Dimethoxyphenylamino)methyl)-N-(2-amino-5-(thiophen-2- 
ylthio)phenyl)benzamide (122) 

[0360] Following the same procedures as in Example 21, steps 3 and 4 (scheme 18) but 
substituting compound 97 for compound 121 the title compound 122 was obtained in 6% yield 
(over 2 steps). ^H NMR: (400 MHz, DMSO-dg) 8 (ppm): 9.57 (s, IH), 7.87 (d, J=8.4 Hz, 2H), 7.57 
(dd, J=5.3, 1.2 Hz, IH), 7.44 (d, J=8.4 Hz, 2H), 7.27 (d, J=2.0 Hz, IH), 7.19 (dd, J=3.5, 1.2 Hz, 
IH), 7.05 (dd, J=8.2, 2.2 Hz, IH), 7.01 (dd, J=5.3, 3.5 Hz, IH), 6.72 (d, J=8.2 Hz, IH), 6.63 (d, 
J=8.6 Hz, IH), 6.30 (d, J=2.5 Hz, IH), 5.97 (dd, J=8.4, 2.5 Hz, IH), 5.96 (d, J=6.5 Hz, IH), 5.20 
(s, 2H), 4.28 (d, J=6.3 Hz, 2H), 3.65 (s, 3H), 3.58 (s, 3H). LRMS: (m/z): 492.5 (MH1. 
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4-((3,4-Dimethoxyphenylamino)methyl)-N-(2-amino-5-(propylthio)phenyl)benzamide (123): 
[0361] Following the same procedures as in Example 21, steps 3 and 4 (scheme 18) but 
substituting compound 97 for the commercially available 2-nitro-5-(propylthio)aniline (121, R = n- 
propyl) (222 mg, 1.04 mmol), afforded the title compound (123) as a light yellow oil (102 mg, 22% 
yield for 2 steps). NMR: (400 MHz, DMSO-de) 8 (ppm): 9.57 (s, IH), 7.89 (d, J=8.2 Hz, 2H), 7.45 
(d, J=8.0 Hz, 2H), 7.23 (d, J=0.4 Hz, IH), 7.01 (dd, J=8.4, 2.2 Hz, IH), 6.71 (d, J=8.4 Hz, IH), 
6.63 (d, J=8.6 Hz, IH), 6.31 (d, J=2.3 Hz, IH), 5.98 (dd, J=8.2, 2.5 Hz, IH), 5.97 (d, J=5.9 Hz, 
IH), 5.04 (s, 2H), 4.29 (d, J=5.9 Hz, 2H), 3.65 (s, 3H), 3.58 (s, 3H), 2.71 (t, J=7.0 Hz, 2H), 1.50 
(sext, J=7.0 Hz, 2H), 0.93 (t, J=7.2Hz, 3H). LRMS: (m/z): 452.5 (MH1. 



4-((3,4-dimethoxyphenylamino)methyl)-N-(2-amino-5-(2-phenylethynyl)phenyl)benzamide 



Example 34 




(125) 



Scheme 23 
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step 1. 2-Nitro-5-(2-phenylethynyl)benzenamine (124) 

[0362] A flame-dried flask was charged with the 5-bromo-2-nitroaniline (2, 300 mg, 1.38 mmol) 
(scheme 1, Example 1), phenylacetylene (155 mg, 1.52 mmol) and ethyl acetate (13.8 mL). The 
solution was degassed under vacuum and put under N2 atmosphere. Then, 
dichlorobis(triphenylphosphine)palladium (48 mg, 0.069 mmol) and copper iodide (26 mg, 0.138 
mmol) were added. The yellow solution was degassed again (3 cycles), N,N- diisopropylamine 
(231 mL, 1.68 mmol) was added and the solution rapidly turned dark. It was degassed twice again 
and allowed to stir under N2 atmosphere at r.t. over 16h. Then it was passed through celite and the 
filtrate was successively washed with dilute aqueous ammonia (NH4OH), saturated NaHCOs, saturated 
NH4CI, brine , dried over MgS04, filtered and concentrated. The resulting dark solid was purified by 
flash chromatography on silica gel using EtOAc/hexanes as the eluent with increasing polarity (10:90 
to 15:85) affording the title compound 124 (242 mg, 74% yield) as a deep yellow solid. NMR: 
(400 MHz, CD3OD) 8(ppm): 8.04 (dd, J=8.8, 0.4 Hz, IH), 7.54-7.51 (m, 2H), 7.40-7.37 (m, 3H), 
7.11 (dd, J=1.8, 0.4 Hz, IH), 6.73 (dd, J=8.8, 1.8 Hz, IH). LRMS: (m/z): 239.3 (MH"). 

Steps 2 and 3. 4-((3,4-Dimethoxyphenylamino)methyl)-N-(2-amino-5-(2- 
phenylethynyl)phenyl)benzamide (125) 

[0363] Following the same procedures as in Example 21, steps 3 and 4 (scheme 18) but 
substituting compound 97 for compound 124 (240 mg, 1.01 mmol), compound 125 was 
synthesized (136 mg, 31% yield for 2 steps). ^H NMR: (400 MHz, CD3OD) 8 (ppm): 7.93 (d, J=8.4 
Hz, 2H), 7.52 (d, J=8.2 Hz, 2H), 7.44 (dd, J=8.2, 1.8 Hz, 2H), 7.35-7.29 (m, 4H), 7.21 (dd, J=8.2, 
2.0 Hz, IH), 6.85 (d, J=8.4 Hz, IH), 6.71 (d, J=8.4 Hz, IH), 6.36 (d, J=2.7 Hz, IH), 6.13 (dd, 
J=8.4, 2.5 Hz, IH), 4.39 (s, 2H), 3.75 (s, 3H), 3.71 (s, 3H). LRMS: (m/z): 478.5 (MH"). 



MeO 

4-((3,4-dimethoxyphenylamino)methyl)-N-(2-amino-5-styrylphenyl)benzamide (127) 
Examples 35 



Examples 34-1 
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4-((3,4-Dimethoxyphenylamino)methyl)-N-(2-amino-5-phenethylphenyl)benzamide (128) 
and 
Example 36 




N-(2-amino-5-phenethyl-phenyl)-4-methyl-benzamide (129) 
Scheme 24 
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step 1. 2-Nitro-5-styrylbenzenamine (126) 

[0364] Following the same procedure as in Example 1, step 2 (scheme 1) but substituting 2- 
thiopheneboronic acid for trans- 2-phenylvinylboronic acid (245 mg, 1.66 mmol), the title compound 
126 was prepared (230 mg, 69% yield). NMR: (400 MHz, acetone-dg) 6 (ppm): 7.89 (d, J=8.8 Hz, 
IH), 7.49 (d, J=7.0 Hz, 2H), 7.27-7.18 (m, 3H), 7.19 (d, J=16.2 Hz, IH), 7.05 (d, J=15.3 Hz, IH), 
7.02 (s, IH), 6.93 (bs, 2H), 6.87 (dd, J=9.0, 1.6 Hz, IH). LRMS: (m/z): 241.3 (MH1. 

Steps 2 and 3. 4-((3,4-dimethoxyphenylamino)methyl)-N-(2-aniino-5- 
styrylphenyl)benzamide (127) 

[0365] Following the same procedures as in Example 21, steps 3 and 4 (scheme 18) but 
substituting compound 97 for compound 126 (230 mg, 0.957 mmol), the title compound 127 was 

prepared (159 mg, 35% yield for 2 steps). NMR: (400 MHz, Acetone-de) 8 (ppm): 9.07 (s, IH), 
8.01 (d, J=8.2 Hz, 2H), 7.55 (d, J=8.2 Hz, 2H), 7.55-7.52 (m, 3H), 7.32 (t, J=7.4 Hz, 2H), 7.28 (dd, 
J=8.2, 2.2 Hz, IH), 7.19 (t, J=7.2 Hz, IH), 7.13 (d, J=16.4 Hz, IH), 7.0 (d, J=16.2 Hz, IH), 6.89 
(d, J=8.2 Hz, IH), 6.70 (d, J=8.4 Hz, IH), 6.41 (d, J=2.7 Hz, IH), 6.12 (dd, J=8.6, 2.7 Hz, IH), 
5.33 (bs, IH), 4.85 (bs, 2H), 4.43 (s, 2H), 3.72 (s, 3H), 3.67 (s, 3H). LRMS: (m/z): 480.5 (MH^). 

Step 4. 4-((3,4-Dimethoxyphenylamino)methyi)-N-(2-amino-5-phenethylphenyl)benzamide 
(128) and N-(2-amino-5-phenethylphenyl)-4-methylbenzaniide (129) 
[0366] To a degassed solution of compound 127 (100 mg, 0.209 mmol) in a mixture of 
methanol and ethyl acetate (1:1) was added was added a catalytic amount of 10% palladium on 
charcoal and the mixture was put under H2 atmosphere (latm) and stirred for Ih and filtered through 
celite and the filtrate was concentrated in vacuo. The mixture was separated by flash 
chromatography on silica gel using EtOAcAiexanes with increasing polarity (40:60 to 60:40) as the 
eluent. The least polar compound 129 was isolated as a white solid (31 mg, 31% yield) and the most 
polar compound was further purified by crystallization from a mixture of ethyl acetate and hexanes 
affording compound 128 as light beige crystals (18 mg, 18% yield). 

Compound 128: ^H NMR: (400 MHz, acetone-dg) 5 (ppm): 9.07 (s, IH), 7.99 (d, J=8.2 Hz, 2H), 7.53 
(d, J=8.6 Hz, 2H), 7.27-7.22 (m, 5H), 7.19-7.14 (m, IH), 6.87 (dd, J=8.0, 2.0 Hz, IH), 6.79 (d, 
J=8.0 Hz, IH), 6.70 (d, J=8.4 Hz, IH), 6.40 (d, J=2.8 Hz, IH), 6.11 (dd, J=8.4, 2.5 Hz, IH), 5.33 
(bs, IH), 4.51 (bs, 2H), 4.42 (s, 2H), 3.72 (s, 3H), 3.67 (s, 3H). LRMS: (m/z): 482.2 (MH"). 
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Compound 129: NMR: (400 MHz, acetone-de) 8 (ppm): 9.03 (bs, IH), 7.94 (d, J=8.0 Hz, 2H), 
7.33 (d, J=7.8 Hz, 2H), 7.28-7.23 (m, 5H), 7.18-7.13 (m, IH), 6.87 (dd, J=8.0, 2.0 Hz, IH), 6.79 
(d, J=8.2 Hz, IH), 4.48 (bs, 2H), 2.90-2.86 (m, 2H), 2.83-2.78 (m, 2H), 2.42 (s, 3H). LRMS: (m/z): 
331. KMH"). 

Example 37 




NH2 ^ 

4-((6-(2-(Dimethylamino)ethoxy)-5-fluoro-lH-benzo[d]imidazol-2-ylthio)methyl)-N-(2-amino- 
5-(thiophen-2-yl)phenyl)benzamide ( 131 ) 
Scheme 25 





BOP, pyridine, NaH, 2.5 hrs, rt 
2. SnCl2/NH40Ac/H2)/THF/MeOH H2N' 



75°C. 1 hr 



131: Example 37 



[0367] Following the same procedures as in Example 1, steps 3 and 4 (scheme 1) but 
substituting compound 4 for compound 130 (300 mg, 0.559 mmol, described in the Patent 
Application WO 03/024448) the title compound 131 was prepared (7 mg, 3.7% yield over 2 steps). 
^H NMR: (400 MHz, acetone-dg) 8 (ppm): 9.16 (bs, IH), 7.97 (d, J=8.4 Hz, 2H), 7.62 (d, J=2.9 Hz, 
IH), 7.61 (d, J=8.4 Hz, 2H), 7.32 (dd, J=8.2, 2.2 Hz, IH), 7.28 (bs, 0.5 H), 7.27 (dd,J=5.1, 1.0 Hz, 
IH), 7.26 (bs, 0.5 H), 7.22 (dd, J=3.5, 1.0 Hz, IH), 7.21 (bs, IH), 7.03 (dd, J=5.1, 3.5 Hz, IH), 
6.89 (d, J=8.2 Hz, IH), 4.87 (bs, 2H), 4.65 (s, 2H), 4.16 (t, J=5.7 Hz, 2H), 2.73 (t, J=5.9 Hz, 2H), 
2.30 (s, 6H). LRMS: (m/z): 562.3 (MH"). 
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4-Acetamido-N-(2-amino-5-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)phenyl)benzamide 

(134) 
Scheme 26 
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133 134: Example 38 

Step 1. 5-(4,4,5,5-Tetramethyl-l,3,2-dioxaborolan-2-yl)-2-nitrobenzenamine (132) 
[0368] Title compound 132 was prepared according to the procedure described in J.Org.Chem. 
1995, 60, 7508-7510. The synthesis was performed starting from 2-nitro-5-bromoaniline (2, 300 
mg, 1.38 mmol) (scheme 1, Example 1) and using dioxane as a solvent. Amount of the prepared 
compound 132 was 191 mg (52% yield). NMR: (400 MHz, acetone-de) 8(ppm): 8.02 (d, J=8.6 Hz, 
IH), 7.46 (d, J=1.0 Hz, IH), 6.99 (s, 2H), 6.97 (dd, J=8.4, 1.2 Hz, IH), 1.37 (s, 12H). 

Step 2. 4-Acetylamino-N-[2-nitro-5-(4,4,5,5-tetramethyl-[l,3,2]dioxaborolan-2-yl)-phenyl]- 
benzamide (133) 

[0369] To a solution of compound 132 (18 mg, 0.689 mmol) in pyridine (2.8 ml) was added 4- 
acetamidobenzoyl chloride (150 mg, 0.758 mmol) and 4-(dimethylamino)pyridine (8 mg, 0.07mmol) 
and the mixture was stirred for 16 h. at r.t. Then, it was partitioned between EtOAc and H2O, The 
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aqueous layer was extracted with fresh EtOAc and the combined organic layers were washed with 
brine, dried over MgS04, filtered and concentrated in vacuo. The resulting crude oil was purified by 
flash chromatography on silica gel using methanol/EtOAc (5:95) as the eluent affording the title 
compound 133 (47mg, 16% yield) as a 1:1 mixture with 4-acetamidobenzoic acid (hydrolyzed 
starting material) . NMR: (Acetone-de) 8(ppm): 10.76 (bs, IH), 9.52 (bs, IH), 9.00 (d, J=1.0 Hz, 
IH), 8.20 (d, J=7.2 Hz, IH), 7.99 (d, J=8.6 Hz, 2H), 7.85 (d, J=8.6 Hz, 2H), 7.64 (dd, J=8.2, 1.2 
Hz, IH), 2.15 (s, 3H), 1.40 (s, 12H). 

Step 3. 4-Acetamido-N-(2-amino-5-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2- 
yl)phenyl)benzamide (134) 

[0370] Following the same procedures as in Example 19, step 4 (scheme 17) but substituting 
compound 92 for compound 133 (75 mg, 0.176 mmol), the title compound 134 was obtained (11 
mg, 31% yield). NMR: (acetone-ds) 8(ppm): 9.42 (bs, IH), 9.03 (bs, IH), 8.03 (d, J=8.8 Hz, 2H), 
7.77 (d, J=8.8 Hz, 2H), 7.60 (d, J=1.6 Hz, IH), 7.39(dd, J=8.0, 1.6 Hz, IH), 6.84 (d, J=7.8 Hz, 
IH), 5.01 (bs, 2H), 2.13 (s, 3H), 1.31 (s, 12H). LRMS: (m/z): 396.1 (MH1. 



Example 39 




N-(2-amino-5-(thiophen-2-carbonyl)-phenyl)-4-methoxybenzamide ( 1 36) 
Scheme 27 




135 136: example 39 



Step 1. N-(2-amino-5-(thiophen-2-carbonyl)-phenyl)-4-methoxybenzamide (136) 

[0371] Following the same procedure as in Example 24, step 1 (scheme 20) but substituting 

compound 106 for 3,4-diaminobenzothiophenone dihydrochloride (135, 200 mg, 0.687 mmol) the 
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title compound 136 was prepared as an orange foam (102 mg, 42% yield). IH NMR: (400 MHz, 
DMS0-d6) 5(ppm): 9.61 (s, IH), 8.02 (d, J=6.3 Hz, IH), 8.01 (d, J=8.6 Hz, 2H), 7.83 (d, J=2.0 Hz, 
IH), 7.75 (d, J=3.2 Hz, IH), 7.63 (dd, J=8.4, 2.0 Hz, IH), 7.29 (dd, J=4.9, 3.2 Hz, IH), 7.08 (d, 
J=8.8 Hz, 2H), 6.87 (d, J=8.6 Hz, IH), 6.01 (s, 2H), 3.88 (s, 3H). LRMS: (m/z): 353.1 (MH+). 
Example 40 




I 

H 

iV-(2-Amino-5-thiophen-2-ylphenyl)-4-(2-(N,N-dimethylamino)acetamido)benzamide (140) 
Scheme 28 
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140: Example 40 



Step 1. 4-(A/,N-Dimethylamino)acetamidobenzoic acid (139) 

[0372] To a solution of /\/,/\/-dimethylaminoacetyl chloride hydrochloride (137, lO.lg, 64.2 
mmol) in acetonitrile (300 mL) was added powdered sodium bicarbonate (11. 9g, 141 mmol) followed 
by 4-aminobenzoic acid (138, 9.68g, 70.6 mmol). The mixture was vigorously stirred over 16h at r.t. 
and acetonitrile was decanted. The remaining gum was triturated with methanol and filtration 
afforded the title compound 139 (10.9 g, 76% yield). ^H NMR: (400 MHz, DMSO-de) 8(ppm): 10.21 
(s, IH), 7.84 (d, J=8.4 Hz, 2H), 7.76 (d, J=8.6 Hz, 2H), 4.17 (bs, 2H), 2.27 (s, 6H). LRMS: (m/z): 
223.3 (MH1. 
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steps 2 and 3. /\/-(2-Amino-5-thiophen-2-ylphenyl)-4-(2-(/\/,/\/-dimethylamino) 
acetamido)benzamide (140) 

[0373] Following the same procedures as In Example 1, steps 3 and 4 (scheme 1) but 
substituting compound 4 for compound 139 [798 mg (37% pure), 1.24 mmol], the title compound 
140 was prepared (7.4 mg, 1.5 % yield over 2 steps). IH NMR: (400 MHz, CD30D) 8 (ppm): 7.99 (d, 
J=8.8 Hz, 2H), 7.77 (d, J=8.8 Hz, 2H), 7.48 (d, J=2.2 Hz, IH), 7.35 (dd, J=8.2, 2.2 Hz, IH), 7.22 
(dd, J=5.1, 1.2 Hz, IH), 7.20 (td, J=3.5, 1.2 Hz, IH), 7.01 (dd, J=5.1, 3.7 Hz, IH), 6.90 (d, J=8.6 
Hz, IH), 3.24 (s, 2H), 2.43 (s, 6H). LRMS: (m/z): 395.1 (MH+). 

Example 41a 

g2N. 



ca 




(Pyridin-3-yl)methyl 4-(2-amino-5-(thiophen-2-yl)phenylcarbamoyl) benzylcarbamat 
Scheme 29 



•NO2 R, 



T, -a ^ Tl "1 H '^°2 SnCl2, NH4OAC 

11 JL CI 3 '^Xi^^^N^^L H2O, MeOH, THF 





143a: Example 41a 
143b: Example 41b 
143c: Example 41c 
143d: E 



a:Ri = H,R= -\^N^O^V^ • 
b:Ri = H,R=F; ^ k J ' 



c: Ri = H, R = SCF3; 
d:Ri = CI, R=F; 

Steps 1 and 2. (Pyridin-3-yl)methyl 4-(2-amino-5-(thiophen-2-yl)phenylcarbamoyl) 
benzylcarbamate (143a) 

[0374] To a suspension of compound 141a (US 6,174, 905 Bl) (533 mg, 1.75 mmol), in 
pyridine (5mL), was added compound 3 (424 mg, 1.93 mmol), Example 1 (scheme 1). The resultant 
solution was stirred at r.t. for 4h and concentrated in vacuo. The crude compound 142a (855 mg, 
1.75 mmol) was dissolved in a 1:1 mixture of THF and methanol (14 mL) and tin chloride (II) dihydrate 
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(1.97 g, 8.75 mmol) was added. The mixture was stirred for 3 h and solvents were removed in 
vacuo. The residue was suspended in methanol, adsorbed on silica gel and purified by flash 
chromatography on silica gel using methanol/dichlromethane (10:90) as an eluent. The resultant gum 
was dissolved in methanol and allowed to crystallize. Ethyl acetate was added and the remainder of 
the compound crashed out of solution by swirling in an ultra-sound bath. Filtration afforded the title 
compound 143a (63 mg, 8% yield over 2 steps) as a white solid. IH NMR: (400 MHz, DMS0-d6) 
8(ppm): 9.69 (bs, IH), 8.58 (s, IH), 8.53-8.51 (m, IH), 7.98-7.96 (m, IH), 7.94 (d, J=7.8 Hz, 2H), 
7.78-7.76 (m, IH), 7.46 (s, IH), 7.40-7.38 (m, IH), 7.37 (d, J=8.4 Hz, 2H), 7.29 (d, J=8.8 Hz, IH), 
7.24-7.23 (m, IH), 7.05-7.03 (m, IH), 6.80 (d, J=8.4 Hz, IH), 5.15 (bs, 2H), 5.10 (s, 2H), 4.29 (d, 
J=6.1 Hz, 2H). LRMS: (m/z): 459.2 (MH-^). 

Example 41b 




N-(2-Amino-5-thiophen-2-yl-phenyl)-4-fluoro-benzamide (143b). 
[0375] Compound 143b (Example 41b) was obtained similarly to the compound 143a (Example 
41a) according to the scheme 29 starting from 4-fluorobenzoyl chloride (141b) via the nitro 
intermediate 142b. Yield 44% (over two steps). 

Example 41c 




N-(2-Amlno-5-thlophen-2-yl-phenyl)-4-trlfluoromethylsulfanyl-benzamide (143c) 
[0376] Compound 143c (Example 41c) was obtained similarly to the compound 143a (Example 
41a) according to the scheme 29 starting from 4'(trifluoromethylthio)benzoyl chloride (141c) via the 
nitro intermediate 142c. Yield 1.4% (over two steps). 
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Example 41 d 




N-(2-Amino-5-thiophen-2-yl-phenyl)-3-chloro-4-fluoro-benzamide (143d) 
[0377] Compound 143d (Example 41 d) was obtained similarly to the compound 143a (Example 
41a) according to the scheme 29 starting from 3-chloro-4-fluorobenzoyl chloride (141d) via the nitro 
intermediate 142d. Yield 30% (over two steps). 

Example 42 




(E)-N-(2-Amino-5-(thiophen-2-yl)phenyl)-3-(4-(tosylamino)phenyl)acrylamide (146) 
Scheme 30 



2. SnCl2 
H2O, MeOH, THF 




Pd2(dba)3 

POT 
DMF, EtsN 




146: Example 42 



Steps 1 and 2. N-(2-Amino-5-(thiophen-2-yl)phenyl)acrylamide (144) 
[0378] A flame-dried r.b flask was charged with compound 3 (lOOmg, 0.453 mmol) and put 
under N2 atmosphere. A trace amount of p-methoxyphenol (to prevent polymerization) was added 
followed by acryloyi chloride (74pL, 0.906 mmol). The mixture was stirred for 1 h and put under high 
vacuum for Ih. Then, THF (500[jL) was added followed by tin chloride (II) dihydrate (510 mg, 2.27 
mmol). The solution was stirred for Ih and purified by flash chromatography on silica gel using 
EtOAc/Hex with increasing polarity (50:50 to 90:10) as the eluent (traced of p-methoxyphenol was 
added before concentrating to avoid polymerization) affording the title compound 144 (70mg, 63% 
yield for 2 steps). NMR: (400 MHz, acetone-de) 8(ppm): 8.37 (d, J=1.8 Hz, IH), 7.59 (dd, J=8.2, 
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1.9 Hz, IH), 7.51 (d, J=1.6 Hz, IH), 7.50 (dd, J=2.5, 1.2 Hz, IH), 7.23 (d, J=8.2 Hz, IH), 7.15 (dd, 
J=4.9, 3.7 Hz, IH), 6.75 (d, J=0.8 Hz, IH), 6.52 (dd, J=16.8, 10.0 Hz, IH), 6.38 (d, J=16.8, 1.8 
Hz, IH), 5.80 (dd, J=10.2, 2.0 Hz, IH). LRMS: (m/z): 245.1 (MH1. 

Step 3. (E)-N-(2-amino-5-(thiophen-2-yl)phenyl)-3-(4-(tosylamino)phenyl) acrylamide (146) 
[0379] A pressure vessel was charged with compound 144 (70mg, 0.287 mmol), DMF (800tjL), 
and compound 145 (WO 02/069947) (89 mg, 0.239 mmol). The solution was degassed under 
vacuum and put under N2 atmosphere (3 cycles). Then, tris(dibenzylideneacetone)dipalladium (7 mg, 
0.007 mmol) was added and the red solution was degassed again (3 cycles). Tri-o-tolylphosphine (4 
mg, 0.014 mmol) was added and the solution rapidly turned dark. Triethylamine (lOOpL, 0.717 
mmol) was added and it was degassed twice again and allowed to stir under N2 atmosphere at 90°C 
for 3h. Then it was passed through celite and the filtrate was concentrated in vacuo. It was purified 
by flash chromatography on silica gel using EtOAc as the eluent and then purified again but using 
methanol/chloroform (5:95) as the eluent. The combined fractions were allowed to crystallize from 
this mixture of solvent (methanol/chloroform 5:95) affording the title compound 146 (3.8 mg, 3% 
yield). ^H NMR: (400 MHz, Acetone-de) 8 (ppm): 9.20 (bs, IH), 8.84 (bs, IH), 7.72 (d, J=8.0 Hz, 3H), 



7.58 (d, J=15.7 Hz, IH), 7.54 (d, J=8.4 Hz, 2H), 7.34 (d, J=8.6 Hz, 2H), 7.29-7.27 (m, 4H), 7.22 
(d, J=3.5 Hz, IH), 7.04 (t, J=4.9 Hz, IH), 6.88 (d, J=8.4 Hz, IH), 6.86 (d, J=15.3 Hz, IH), 4.84 
(bs, 2H), 2.38 (s, 3H). LRMS: (m/z): 490.1 (MH"). 



Example 43 




N-(2-Amino-5-(2-aminothiazol-4-yl)phenyl)-4-methoxybenzamide (153) 
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Scheme 31 




H2N BocHN BocHN 



153: Example 43 1 52 151 

Step 1. 4-(4-Nitrophenyl)thiazol-2-amine (148) 

[0380] Title compound 148 was prepared in 96% yield according to the procedure described in 
J.Heterocyclic Chem. 1970, 7, 1137-1141, starting from 2-bromo-4'-nitroacetophenone 147.^H 
NMR: (400 MHz, DMSO-de) 8(ppm): 8.21 (d, J=8.8 Hz, 2H), 8.02 (d, J=8.8 Hz, 2H), 7.40 (s, IH), 
7.22 (s, 2H). LRMS (m/z): 222.1 (MH"). 

Step 2. 2-(A/,Af-di-tert-Butylcarbamoyl)-4-(4-nitrophenyl)thiazole (149) 
[0381] To a solution of compound 148 (l.OOg, 4.52 mmol) in THF (20 mL), was added di-tert- 
butyl dicarbonate (1.1 6g, 9.94 mmol) and 4-(dimethylamino)pyridine (55 mg, 0.45 mmol) and the 
mixture was stirred at r.t. for 4 days. The remaining yellow solid was filtered off and the filtrate was 
concentrated in vacuo. The residue was partitioned between EtOAc and H2O. The organic layer was 
washed with brine, dried over MgS04, filtered and concentrated. Crystallization from EtOAc/Hex 
(twice) afforded the title compound 149 (1.23g, 65% yield) as beige crystals. ^H NMR: (400 MHz, 
DMSO-de) 8(ppm): 8.26 (d, J=9.0 Hz, IH), 8.21 (s, IH), 8.09 (d, J=9.0 Hz, IH), 1.53 (s, 18H). 
LRMS: (m/z): 422.2 (MH1. 
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step 3. tert-Butyl 4-(3-amino-4-nitrophenyl)thiazol-2-ylcarbamate (150) 
[0382] Title compound 150 was prepared in 62% yield according to the procedure described in 
J.Chem.Soc.Perkin Trans. 1999, 1437-1444; starting from the compound 149. NMR: (400 MHz, 
DMSO-ds) 8(ppm): 11.68 (s, IH), 7.97 (d, J=9.0 Hz, IH), 7.71 (s, IH), 7.54 (s, 2H), 7.45 (d, J=2.0 
Hz, IH), 7.07 (dd, J=9.0, 2.0 Hz, IH), 1.50 (s, 9H). LRMS: (m/z): 337.2 (MH1. 

Step 4. tert-Butyl 4-(3-(4-methoxybenzamido)-4-nitrophenyl)thiazol-2-ylcarbamate (151) 
[0383] To a solution of compound 150 (390 mg, 1.28 mmol) in pyridine was added 4- 
methoxybenzoyl chloride (181 mg, 1.06 mmol) and 4-(/\/,/\/-dimethylamino)pyridine (13 mg, 0.11 
mmol). The mixture was stirred for 16h and partitioned between EtOAc and H2O. The organic layer 
was washed with brine and some compound was collected by filtration. The filtrate was dried over 
MgS04, filtered and concentrated in vacuo and then crystallized from a mixture of EtOAcAlexanes. 
The two crops were combined affording the title compound 151 (358mg, 72% yield). ^H NMR: (400 
MHz, CD3OD) 8 (ppm): 11.73 (s, IH), 10.71 (s, IH), 8.36 (d, J=2.0 Hz, IH), 8.08 (d, J=8.6 Hz, IH), 
7.95 (d, J=9.0 Hz, 2H), 7.86 (d, J=0.8 Hz, IH), 7.83 (dd, J=8.6, 2.0 Hz, IH), 7.10 (d, J=9.0 Hz, 
2H), 3.85 (s, 3H), 1.50 (s, 9H). 

Step 5. tert-Butyl 4-(3-(4-methoxybenzamido)-4-aminophenyl)thiazol-2-ylcarbamate (152) 
[0384] Following the same procedure as in Example 19, step 4 (scheme 17) but substituting 
compound 92 for compound 151 the title compound 152 was prepared in 62 % yield. ^H NMR: (400 
MHz, DMSO-de) 8 (ppm): 8.06 (d, J=8.6 Hz, 2H), 7.83 (d, J=2.2 Hz, IH), 7.55 (d, J=8.2, 2.0 Hz, 
IH), 7.12 (s, IH), 7.05 (d, J=9.0 Hz, 2H), 6.88 (d, J=8.2 Hz, IH), 3.90 (s, 3H), 1.55 (s, 9H). LRMS: 
(m/z): 441.4 (MH^ 

Step 6. N-(2-Amino-5-(2-aminothiazol-4-yl)phenyl)-4-methoxybenzamide (153) 
[0385] Following the same procedure as in Example 27, step 3 (scheme 20) but substituting 
compound 111 for compound 152 (201 mg, 0.457mmol), the title compound 153 was obtained (63 
mg, 100% yield). ^H NMR: (400 MHz, DMSO-dg) 8 (ppm): 9.55 (s, IH), 7.96 (d, J=9.0 Hz, 2H), 7.60 
(d, J=2.2 Hz, IH), 7.39 (dd, J=8.2, 2.0 Hz, IH), 7.02 (d, J=9.0 Hz, 2H), 6.90 (s, 2H), 6.73 (d, 
J=8.4 Hz, IH), 6.63 (s, IH), 4.98 (s, 2H), 3.83 (s, 3H). LRMS: (m/z): 341.2 (MH"). 
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Example 44 




A/-(2-Amino-5-(4-amino-3-pyridyl)phenyl)-4-methoxybenzamide (157) 
Scheme 32 




157a: Example 44a 157: Example 44 

Step 1. tert-Butyl 5-bromopyridin-2-ylcarbamate (155) 

[0386] Following the same procedure as in Example 43, step 2 (scheme 31) but substituting 
compound 148 for 5-bromo-pyridine-2-yl-amine (154, 972 mg, 5.62 mmol) the title compound 155 
was prepared (313 mg, 20 % yield) NMR: (400 MHz, CD3OD) 8 (ppm): 8.55 (dd, J-2.5, 0.8 Hz, 
IH), 8.06 (dd, J=8.6, 2.5 Hz, IH), 7.45 (dd, J=8.4, 0.6 Hz, IH), 1.43 (s, 9H). LRMS: (m/z): 
273.1/275.1 (MVM+2). 

Step 2. /\/-(2-Amino-5-(4-teft-butylcarbamoyl-3-pyridyl)phenyl)-4-methoxybenzamide (156) 
[0387] Following the same procedure as in Example 31, step 2 (scheme 21) but substituting 
compound 148 for compound 155 (135 mg, 0.494 mmol), the title compound 156 was obtained 
(36 mg, 25% yield). ^H NMR: (400 MHz, CD3OD) 8 (ppm): 8.41 (d, J=2.2 Hz, IH), 7.98 (d, J=9.0 Hz, 
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2H), 7.92 (dd, J=8.8, 2.3 Hz, IH), 7.85 (d, J=8.4 Hz, IH), 7.45 (s, IH), 7.34 (dd, J=8.4, 2.0 Hz, 
IH), 7.04 (d, J=8.8 Hz, 2H), 6.98 (d, J=8.4 Hz, IH), 3.88 (s, 3H), 1.55 (s, 9H). LRMS: (m/z): 435.2 
(MH1. 



Step 3. iV-(2-Amino-5-(4-amino-3-pyridyl)phenyl)-4-methoxybenzamide (157) 
[0388] Following the same procedure as in Example 27, step 3 (scheme 20) but substituting 
compound 111 for compound 156 (36 mg, 0.083 mmol), the title compound 157 was obtained (7 
mg, 25% yield). NMR: (400 MHz, acetone-ds) 8 (ppm): 8.94 (bs, IH), 8.03 (d, J=1.8 Hz, IH), 7.88 
(d, J=8.8 Hz, IH), 7.47 (dd, J=8.9, 2.5 Hz, IH), 7.36 (d, J=2.3 Hz, IH), 7.07 (dd, J=8.2, 2.3 Hz, 
IH), 6.89 (d, J=8.8 Hz, 2H), 6.77 (d, J=8.2 Hz, IH), 6.45 (dd, J=8.4, 0.6 Hz, IH), 5.29 (bs, 2H), 
3.74 (s, 3H). LRMS: (m/z): 335.1 (MH"). 



Example 44a 




N-(4,4'-Diamino-3'-fluoro-biphenyl-3-yl)-4-methoxy-benzamide (157a) 
[0389] N-(4,4'-Diamino-3'-fluoro-biphenyl-3-yl)-4-methoxy-benzamide (157a) was prepared similarly 
to the compound 157 (Example 44) according to the scheme 32 using instead of 5-bromo-pyridine-2- 
yl-amine (154) 4-bromo-2-fluoroaniline as a starting material. 

Example 45 




OH 

N-(4-amino-4'-hydroxybiphen-3-yl)-4-methoxybenzamide (160) 
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Scheme 33 



OH 
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Pd(PPh3)4 
NajCOs 
DME, H2O, 70°C 



OTBS 



158 



159 



OH 



160: Example 45 



Step 1. (3-Bromophenoxy)(tert-butyl)dimethylsilane (159) 

[0390] Following the same procedure as in Example 19, step 2 (scheme 1 7) substituting 
compound 90 for 3-bromophenol 158 (200 mg, 0.501 mmol), the title compound 159 was obtained 
(14 mg, 5% yield). NMR: (400 MHz, DMSO-de) 8 (ppm): 7.21 (t, J=8.0 Hz, IH), 7.14 (d, J=7.8 Hz, 
IH), 7.01 (s, IH), 6.86 (d, J=8.0 Hz, IH), 0.95 (d, J=1.0 Hz, 9H), 0.20 (d, J=1.2 Hz, 6H). 

Step 2. A/-(4-amino-4'-hydroxybiphen-3-yl)-4-methoxybenzamide (160) 

[0391] Following the same procedure as in Example 31, step 1 (scheme 21) but substituting 1- 

(4-bromophenyl)ethanone for compound 159 (312 mg, 1.09 mmol), the title compound 160 was 

obtained (79 mg, 44% yield). NMR: (400 MHz, DMSO-de) 8 (ppm): 9.58 (s, IH), 9.35 (s, IH), 7.97 
(d, J=8.4 Hz, 2H), 7.43 (s, IH), 7.23 (dd, J=8.2, 1.4 Hz, IH), 7.16 (t, J=7.6 Hz, IH), 7.04 (d, J=8.4 
Hz, 2H), 6.95 (d, J=7.6 Hz, IH), 6.91 (s, IH), 6.82 (d, J=8.4 Hz, IH), 6.62 (dt, J=8.0, 1.0 Hz, IH), 
5.05 (s, 2H), 3.84 (s, 3H). LRMS: (m/z): 335.2 (MH^). 



N-(4-((2-Amino-5-(thiophen-2-yl)phenyl)carbamoyl)phenyl)-4-methylpiperazine-l- 
carboxamide (164) 



Example 46 




10/574,088 

Substitute specification (marked up) 



303 



Scheme 34 




Step 1. Ethyl 4-(l-methylpiperazine-4-carboxamido)benzoate (162) 
[0392] A solution of N-methylpiperazine (0.61 ml, 5.49 mmol) and 4-ethylisocyanatobenzoate 
161 (1.00 g, 5.23 mmol) in THF (10 mL) was stirred at room temperature for 16 h. The precipitate 
was filtered and rinsed with ether to give 1.40 g (92%) of the title compound 162 as a white powder. 

NMR: (400 MHz, DMSO) 8 (ppm): 8.87 (s, IH), 7.81 (d, J = 8.4 Hz, 2H), 7.59 (d, J = 8.4 Hz, 2H), 
7.25 (q, J = 6.8 Hz, 2H), 3.45 (d, J = 4.9 Hz, 4H), 2.31 (t, J = 4.9 Hz, 4H), 2.19 (s, 3H), 1.30 (t, J = 
6.8 Hz, 3H). 

Step 2. 4-(l-Methylpiperazine-4-carboxamido)benzoic acid (163) 

[0393] A solution of 162 (1.39 g, 4.77 mmol) and LiOH H20 (300 mg, 7.16 mmol) in 1:1 
THF:water (8 ml) was stirred at room temperature for 24 h. 1 M MCI was added to reach pH = 5 and 
the solvent was evaporated. The title compound was purified by preparative HPLC (Aquasil CIS, 
reverse phase, eluent: MeOH / water) to give 979 mg (78%) of the title compound 163 as a white 
powder. ^H NMR: (400 MHz, DMSO) 8 (ppm): 8.81 (s, IH), 7.78 (dt, J = 8.6, 1.8 Hz, 2H), 7.53 (dt, J 
= 8.8, 2.0 Hz, 2H), 3.44 (t, J = 4.9 Hz, 4H), 2.31 (t, J = 5.0 Hz, 4H), 2.19 (s, 3H). 

Steps 3 and 4. 4-Methyl-piperazine-l-carboxylic acid [4-(2-nitro-5-thiophen-2-yl- 
phenylcarbamoyl)-phenyl]-amide (164) 

[0394] Following the same procedures as in Example 1, steps 3 and 4 (scheme 1) but 
substituting compound 4 for compound 163 title compound 164 was obtained in 8.4 % yield (over 
two steps). ^H NMR: (DMSO) 8 (ppm): 400 MHz, (DMSO) d (ppm): 9.57 (s, IH), 8.80 (s, IH), 7.89 (d. 
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J = 8.8 Hz, 2H), 7.59 (d, J = 8.8 Hz, 2H), 7.44 (d, J = 2.2 Hz, IH), 7.34 (dd, J = 5.1, 1.0 Hz, IH), 
7.27 (dd, J = 8.2, 2.2 Hz, IH), 7.23 (dd, J = 3.5, 1.2 Hz, IH), 7.03 (dd, J = 5.1, 3.5 Hz, IH), 6.79 
(d, J = 8.4 Hz, IH), 5.12 (sb, 2H), 3.46 (t, J = 4.8 Hz, 4H), 2.33 (t, J = 4.9 Hz, 4H). MS: (calc.) 

435.2; (obt.) 436.4 (MH)^ 

Example 47 




N-(2-amino-5-(thiophen-2-yl)phenyl)-l-methyl-lH-indole-6-carboxamide (41) 
Scheme 35 




3 

BOP/pyridine/ NaH/2.5 hrs, rt 



Step 1: Methyl l-methyl-lH-indole-6-carboxylate (166) 

[0395] lH-lndole-6-carboxylic acid 37 (0.20g, 1.24 mmol) was dissolved in dimethylformamide 
(10 mU and cooled to 0°C for the portion-wise addition of sodium hydride (0.20g, 4.96 mmol). After 
complete addition, the reaction mixture was allowed to warm to rt and stirred for 1 hr then methyl 
iodide (0.15 mL, 2.48 mmol) was added to the reaction mixture. Quenching with water followed by 
rotary evaporation led to the crude residue, which was taken up with water and extracted with ethyl 
acetate. The organic phase was dried over magnesium sulfate, filtered and evaporated to provide 
crude 166 (it was used crude in the next step). MS: 189.08 (calc), 190.1 (obs). 
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step 2: l-Methyl-lH-indole-6-carboxylic acid (167) 

[0396] Methyl l-methyl-lH-indole-6-carboxylate 166 (1.24 mmol) was stirred with sodium 
hydroxide (0.59g, 14.88 mmol) in a 2:2:1 mixture of methanolAHF/water (7.5 mL) for 36 hrs at rtto 
form a precipitate which was collected by filtration and lyophilized overnight to give the title 
compound 167 (0.54g, 99% yield). MS: 175.06 (calc), 176.1 (obs). 

Steps 3 and 4: N-(2-Amino-5-(thiophen-2-yl)phenyl)-l-methyl-lH-indole-6-carboxamide 



[0397] Following the same procedures as in Example 1, steps 3 and 4 (scheme 1) but 
substituting compound 4 for compound 167 title compound 168 was obtained in 0.5 % yield (over 
two steps). NMR: (DMSO) 8 (ppm): 400 MHz, (DMSO) d (ppm): 9.72 (s, IH), 8.19 (s, IH), 7.67 

(abq, J= 29.4, 7.6 Hz, 2H), 7.52 (d, J= 7.6 Hz, 2H), 7.36 (s, IH), 7.31 (d, J= 6.5 Hz, IH), 7.26 (s, 
IH), 7.06 (s, IH), 6.83 (d, J= 8.0 Hz, IH), 6.52 (s, IH), 5.16 (s, 2H), 3.90 (s, 3H). MS: 347.11 
(calc), 348.1 (obs). 



(168) 



Example 48 




N-(2-amino-5-(thiophen-2-yl)phenyl)-4-(lH-tetrazol-5-yl)benzamide (172). 
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Scheme 36 




172: Example 48 



Step 1. 4-Cyano-N-(2-nitro-5-thiophen-2-yl-phenyl)-benzamide (170). 

[0398] Following the same procedures as in Example 1, step 3 (scheme 1) but substituting 

compound 4 for compound 169 the title compound 170 was obtained in 51 % yield. NMR: 

(DMSO) 8 (ppm): 400 MHz, (DMSO) 8 (ppm): 8.15 (d, J= 8.0 Hz, 2H), 8.10 (d, J= 2.0 Hz, IH), 7.93 
(d, J= 8.0 Hz, 2H), 7.85 (d, J= 8.6 Hz, IH), 7.67 (dd, J= 4.9, 1.0 Hz, IH), 7.64 (dd, J= 3.7, 1.7 Hz, 
IH), 7.45 (dd, J= 8.4, 1.4 Hz, IH), 7.20 to 7.17 (m, IH). MS: 349.05 (calc), 348.0 (obs). 

Step 2: N-(2-Nitro-5-(thiophen-2-yl)phenyl)-4-(lH-tetrazol-5-yl)benzamide (171). 
[0399] The nitro-cyano compound 170 (60.5 mg, 0.17 mmol) was heated to 95°C in the 
presence of tributyltin azide (0.06 mL, 0.21 mmol) in toluene (2 mL) for 24 hrs then solvent was 
evaporated and the residues was purified by flash chromatography (1:1 ethyl acetate: hexane) to 
provide tetrazole 171 (51.4mg, 76% yield). ^H NMR: (DMSO) 8 (ppm): 10.85 (s, IH), 8.17 (d, J= 
14.9 Hz, 2H), 8.13 (s, IH), 8.08 (d, J= 8.4 Hz, IH), 7.99 (d, J= 7.4 Hz, 2H), 7.74 (m, 3H), 7.23 (d, 
J= 3.7 Hz, IH). MS: 392.07 (calc), 393.1 (obs). 

Step 3: N-(2-Amino-5-(thiophen-2-yl)phenyl)-4-(lH-tetrazol-5-yl)benzamide (172) 
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[0400] The nitro compound 171 (20 mg, 0.05 mmol) was hydrogenated (1 atm) in the presence 
of 10 % palladium on charcoal (catalytic amount) in methanol (1 mL) at room temperature for 2-3 hrs. 
The reaction mixture was filtered through a pad of Celite®, the filtrate was evaporated to give the 
crude product which was suspended in dichloromethane and stirred overnight at room temperature, 
then filtered to provide the title compound 172 (6.3 mg, 27% yield). NMR: (DMSO) 8 (ppm): 400 
MHz, (DMSO) d (ppm): 9.71 (s, IH), 8.07 (d, J= 8.2 Hz, 2H), 8.00 (d, J= 8.2 Hz, 2H), 7.48 (s, IH), 
7.34 (d, J= 5.1 Hz, IH), 7.28 (dd, J= 8.2. 2.0 Hz, IH), 7.24 (d, J= 3.5 Hz, IH), 7.03 (t, J= 3.7 Hz, 
IH), 6.79 (d, J= 8.4 Hz, IH), 5.17 (s, 2H). MS: 362.09 (calc), 363.1 (obs). 



Step 1: N-(2-Amino-5-(thiophen-2-yl)phenyl)-4-cyanobenzamide (173) 
[0401] Following the same procedures as in Example 1, step 4 (scheme 1) but substituting 
compound 4 for compound 170 the title compound 173 was obtained in 56 % yield. ^H NMR: 
(DMSO) 8 (ppm): 400 MHz, (DMSO) d (ppm): 9.92 (s, IH), 8.14 (d, J= 8.4 Hz, 2H), 8.00 (d, J= 8.4 
Hz, 2H), 7.44 (d, J= 2.0 Hz, IH), 7.34 (dd, J= 5.1, 0.98 Hz, IH), 7.30 (dd, J= 8.2, 2.2 Hz, IH), 
7.23 (d, J= 3.5 Hz, IH), 7.03 (dd, J= 5.1, 3.5 Hz, IH), 6.79 (d, J= 8.4 Hz, IH), 5.24 (s, 2H). MS: 
319.08 (calc), 320.1 (obs). 



N-(2-Amino-5-(thiophen-2-yl)phenyl)-4-(4,5-dihydro-lH-imidazol-2-yl)benzamide (174) 



Example 49 




N-(2-Amino-5-(thiophen-2-yl)phenyl)-4-cyanobenzamide ( 1 73) 



Example 50 
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step 1 : N-(2-Amino-5-(thiophen-2-yl)phenyl)-4-(4,5-dihydro-lH-imidazol-2-yl)benzamide 
(174) 

[0402] N-(2-Amino-5-(thiophen-2-yl)phenyl)-4-cyanobenzamide 173 (30 mg, 0.1 mmol), 
ethylenediamine (0.126 mL, 1.9 mmol.) and carbon disulfide (catalyst) were stirred at 50°C in DMF 
overnight. The reaction mixture was then evaporated to dryness, taken up in methanol and filtered to 
give the title compound 174 as a yellow solid (16.3 mg, 48%). NMR: (DMSO) 8 (ppm): 400 MHz, 
(DMSO) d (ppm): 9.78 (s, IH), 8.02 (d, J= 8.0 Hz, 2H), 7.92 (d, J= 8.0 Hz, 2H), 7.45 (s, IH), 7.33 
(d, J= 5.1 Hz, IH), 7.28 (d, J= 8.2 Hz, IH), 7.22 (d, J= 3.3 Hz, IH), 7.03 (t, J= 3.9 Hz, IH), 6.79 
(d, J= 8.2 Hz, IH), 5.18 (s, 2H), 3.63 (s, 4H). MS: 362.12 (calc), 363.1 (obs). 



Example 51: 




N-(2-amino-5-(thiophen-2-yl)phenyl)-3-methoxybenzamide (181) 
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Scheme 37 




184: Example 52 



Step 1: tert-Butyl 4-bromo-2-nitrophenylcarbamate (175) 

[0403] To a solution of 4-bromo-2-nitroaniline 13 (5.00g, 23.07 mmol) in dimethylformamide 

(55mL) at 0°C was added sodium hydride (1.02g, 25.38 mmol, 1.1 equ.) portion-wise. After 
complete H2 evolution, a solution of Boc anhydride (5.04g, 23.07 mmol, 1 equ.) in 
dimethylformamide (20 mL) was cannulated slowly into the reaction mixture over 30 minutes. The 
reaction was allowed to warm to rt then stirred overnight. It was then quenched with water and the 
DMF was removed in vacuo. The residue was taken up in water and extracted with ethyl acetate. The 
organic phase was dried over sodium sulfate, filtered and evaporated to provide 175 (3.72g, 51%). 

NMR: (DMSO) 8 (ppm): 400 MHz, (DMSO) d (ppm): 9.67 (s, IH), 8.10 (d, J= 2.3 Hz, IH), 7.84 
(dd, J= 8.6, 2.3 Hz, IH), 7.56 (d, J= 8.8 Hz, IH), 1.44 (s, 9H). MS: (calc.) 316.01; (obt.) 217.1 (M- 

Boc)^ 
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step 2: tert-Butyl 2-nitro-4-(thiophen-2-yl)phenylcarbamate (177) 

[0404] A solution of tert-butyl 4-bromo-2-nitrophenylcarbamate 175 (3.97g, 12.5 mmol), 2- 

thiophene boronic acid 176 (1.68g, 13.4 mmol), sodium carbonate (3.98g, 37.56 mmol) and 
Pd(PPh3)4 (0.94g, 0.814 mmol) were stirred at 110°C in a mixture of DME and water (2:1, 70 mL ) 
overnight. The solution was evaporated to dryness, diluted with water and extracted with ethyl 
acetate. The organic phase was washed with brine, dried over sodium sulfate, filtered and 
evaporated to provide the crude product which was purified by flash chromatography (10% ethyl 
acetate in hexane) to provide the title compound 177 (2.14g, 53% yield). NMR: (DMSO) 8 (ppm): 
400 MHz, (DMSO) d (ppm): 9.63 (s, IH), 8.12 (d, J= 2.3 Hz, IH), 7.92 (dd, J= 8.4, 2.2 Hz, IH), 
7.66 (d, J= 8.4 Hz, IH), 7.61 (q, J= 2.2 Hz, 2H), 7.15 (dd, J= 5.1, 3.7 Hz, IH), 1.46 (s, 9H). MS: 
(calc.) 320.08; (obt.) 343.1 (M+Na). 

Step 3: teit-Butyl 2-amino-4-(thiophen-2-yl)phenylcarbamate (178) 
[0405] Following the same procedures as in Example 48, step 3 (scheme 36) but substituting 
compound 171 for compound 177 the title compound 178 was obtained (68% yield). ^H NMR: 
(DMSO) 8 (ppm): 400 MHz, (DMSO) d (ppm): 8.34 (s, IH), 7.43 (dd, J= 5.1, 1.2 Hz, IH), 7.27 (dd, 
J= 3.5, 1.2 Hz, IH), 7.24 (d, J= 8.0 Hz, IH), 7.06 (dd, J= 5.1, 3.7 Hz, IH), 6.95 (d, J= 2.2 Hz, IH), 
6.82 (dd, J= 8.2, 2.2 Hz, IH), 5.00 (s, 2H), 1.47 (s, 9H). MS: (calc.) 290.11; (obt.) 291.1 (MH)^ 

Step 4: tert-butyl 2-(3-methoxybenzamido)-4-(thiophen-2-yl)phenylcarbamate (180) 
[0406] 3-Methoxybenzoyl chloride 179 (0.20g, 1.17 mmol) and 178 (0.34g, 1.17 mmol) were 
stirred in pyridine (15 ml) at rt for 4 hrs then the pyridine was removed by rotary evaporation and 

the crude material was purified by column chromatography (25% ethyl acetate in hexanes) to provide 
the title compound 180 (0.44g, 89% yield). ^H NMR: (DMSO) 8 (ppm): 400 MHz, (DMSO) d (ppm): 
9.88 (s, IH), 8.72 (s, IH), 7.80 (s, IH), 7.60 (d, J= 8.4 Hz, IH), 7.43 to 7.55 (m, 6H), 7.17 (dd, J= 
7.6, 1.8 Hz, IH), 7.11 (dd, J= 4.9, 3.5 Hz, IH), 3.84 (s, 3H), 1.46 (s, 9H). MS: (calc.) 424.15; (obt.) 
425.1 (MH)^ 

Step 5: N-(2-Amino-5-(thiophen-2-yl)phenyl)-3-methoxybenzamide trifluoroacetate (181) 

[0407] tert-Butyl 2-(3-methoxybenzamido)-4-(thiophen-2-yl)phenylcarbamate 180 (0.214g, 0.504 
mmol) was stirred in trifluoroacetic acid: dichloromethane solution (1:3, 4 ml) at rt for 5 hrs then 
solvent was evaporated. The crude residue was washed with dichloromethane and evaporated 
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several times to get rid of excess trifluoroacetic acid to provide the title compound 181 (0.22g, 
100%). NMR: (DMSO) 8 (ppm): 400 MHz, (DMSO) d (ppm): 9.96 (lH,s), 7.59 - 7.52 (3H,m), 7.46 - 
7.41 (3H,m), 7.39 (lH,d,2.2 Hz), 7.33 (lH,dd,2.5 and 1.0 Hz), 7.16 (lH,dd,5.7 and 1.8 Hz), 6.98 
(lH,d,8.4 Hz), 3.84 (3H,s). MS: 324.09 (calc), 325.1 (obs). 



Step 1 : Acetic acid 4-(2-tert-butoxycarbonylamino-5-thiophen-2-yl-phenylcarbamoyl)- 
phenyl ester (183) 

[0408] tert-Butyl 2-amino-4-(thiophen-2-yl)phenylcarbamate 178 (0.1 98g, 0.68 mmol), 
benzotriazol-l-yloxy-tris(dimethylamino)phosphonium hexafluorophosphate (BOP) (0.302g, 0.68 
mmol) and 4'acetoxybenzoic acid (182) (0.123g, 0.68 mmol) were stirred in pyridine at rt overnight 
then solvent evaporated and purified by flash chromatography (35% ethyl acetate in hexanes) to 
provide 183 (O.llg, 36%). ^H NMR: (DMSO) 8 (ppm): 400 MHz, (DMSO) d (ppm): 9.91 (s, IH), 8.72 
(s, IH), 8.01 (d, J= 8.8 Hz, 2H), 7.78 (d, J= 1.8 Hz, IH), 7.63 (d, J= 8.4 Hz, IH), 7.51 (dd, J= 4.9, 
0.98 Hz, 2H), 7.44 (dd, J= 3.7, 0.98 Hz, IH), 7.30 (d, J= 8.6 Hz, IH), 7.11 (dd, J= 5.1 Hz, IH), 
2.32 (s, 3H), 1.46 (s, 9H). MS: (calc.) 452.14; (obt.) 475 (M+Na). 

Step 2: Acetic acid 4-(2-amino-5-thiophen-2-yl-phenylcarbanioyl)-phenyl ester 
trifluoroacetate (184) 

[0409] Following the same procedure as for the Example 51, step 5 (the same scheme 37) but 
substituting compound 180 for the compound 183, the title compound 184 was obtained (16% 
yield). ^H NMR: (DMSO) 8 (ppm): 400 MHz, (DMSO) d (ppm): 9.73 (lH,s), 8.03 (2H,d, 8.4), 7.45 
(lH,s,), 7.34 (lH,d,9.0 Hz), 7.30 - 7.22 (4H,m), 7.04 (lH,dd,3.5 and 1.6 Hz), 6.79 (lH,d,8.4 Hz), 
5.18 (2H,s), 2.31 (3H,s). MS: 352.1 (calc), 353.1 (obs). 



Example 52 




4-(2-Amino-5-(thiophen-2-yl)phenylcarbamoyl)phenyl acetate (184) 
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Example 53 




4-(2-(Piperidin-l-yl)ethylamino)-N-(2-amino-5-(thiophen-2-yl)phenyl)benzamide (190) 
Scheme 38 




^OH 



190: Example 53 189 



Step 1: tert-Butyl 4-(2-(piperidin-l-yl)ethylamino)benzoate (187) 

[0410] tert-Butyl 4-fluorobenzoate 185 (0.502g, 2.55 mmol) and 2-(piperidin-l-yl)ethanamine 

186 (1.46 mL, 10.21 mmol) were stirred neat at 120°C overnight then diluted with ethyl acetate, 

washed with saturated aqueous sodium bicarbonate (Ix), brine (Ix), dried over magnesium sulfate 
and evaporated to give 187 (0.501g, 64%).^H NMR: (DMSO) 8 (ppm): 400 MHz, (DMSO) d (ppm): 
7.59 (d, J= 8.8 Hz, 2H), 6.55 (d, J= 8.8 Hz, 2H), 6.24 (t, J= 5.1 Hz, IH), 4.11 (m, 2H), 3.21 to 
3.13 (m, 6H), 2.44 (t, J= 7.1 Hz, 2H), 2.37 (m, 2H), 1.49 (s, 9H), 1.47 to 1.38 (m, 2H). MS: 304.22 
(calc), 249.1 (M-tBu). 

Step 2: 4-(2-(Piperidin-l-yl)ethylamino)benzoic acid trifluoroacetate (188) 
[0411] Following the same procedure as for the Example 51, step 5 (scheme 37) but 
substituting compound 187 for the compound 183, the title compound 188 was obtained (0.37g, 
90.5%). ^H NMR: (DMSO) 8 (ppm): 400 MHz, (DMSO) d (ppm): 7.69 (d, J= 8.6 Hz, 2H), 6.62 (d, J= 
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8.8 Hz, 2H), 6.51 (t, J= 6.8 Hz, IH), 3.46 (d, J= 5.7 Hz, 2H), 3.33 (s, 2H), 3.14 (d, J= 11.5 Hz, 4H), 
1.72 (m, 6H). MS: 248.15 (calc), 249.2 (obs). 

Step 3: 4-(2-(Piperidin-l-yl)ethylamino)-N-(2-nitro-5-(thiophen-2-yl)phenyl)benzamide (189) 
[0412] Following the same procedure as for the Example 1, step 3 (scheme 1), but substituting 
acid 4 for the acid 188, the title compound 189 was obtained (19% yield). MS: 450.17 (calc), 451.2 
(obs). 

Step 4: 4-(2-(Piperidin-l-yl)ethylamino)-N-(2-amino-5-(thiophen-2-yl)phenyl)benzamide 
(190) 

[0413] Following the same procedure as for the Example 51 , step 3 (scheme 37), but 
substituting nitro compound 177 for the nitro compound 189, the title compound 190 was obtained 
(8% yield).iH NMR: (DMSO) 8 (ppm): 400 MHz, (DMSO) d (ppm): 9.34 (lH,s), [8.25 (2H,s)comes from 
formic salt], 7.77 (2H,d,8.8), 7.44 (lH,d,2.2 Hz), 7.34 (lH,dd,4.0 and 1.2 Hz), 7.26 - 7.21 (2H,m), 
7.03 (lH,dd,3.5 and 1.4), 6.78 (lH,d,8.2), 6.62 (lH,d,8.8 Hz), 6.09 (lH,m), 3.25 - 3.15(8H,m), 
1.53 to 1.49 (4H,m), 1.39 (2H,m). MS: 420.2 (calc), 421.3 (obs). 



Example 54 




4-(2-Morpholinoethoxy)-N-(2-amino-5-(thiophen-2-yl)phenyl)benzamide 197 
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Scheme 39 
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197: Example 54 



Step 1: Methyl 4-(2-morpholinoethoxy)benzoate (193) 

[0414] To a stirring solution of methyl 4-hydroxybenzoate 191 (1.08g, 7.10 mmol) and 4-(2- 
chloroethyDmorpholine hydrochloride 192 (1.45g, 7.82 mmol) in acetonitrile was added potassium 
carbonate (2.95g, 21.3 mmol). The reaction mixture was heated to 50°C overnight then cooled to rt 
and the resulting precipitate was filtered and washed with methanol to provide methyl 4-(2- 
morpholinoethoxy)benzoate 193 (2.67g, 142%). NMR: (DMSO) 8 (ppm): 400 MHz, (DMSO) d 
(ppm): 7.87 (s, J= 9.0 Hz, 2h), 7.03 (d, J- 9.0 Hz, 2H), 4.15 (t, J= 5.7 Hz, 2H), 3.80 (s, 3H), 3.56 
(t, J= 4.5 Hz, 4H), 2.69 (t, J= 5.7 Hz, 4H), 2.47 (m, 4H). MS: 265.13 (calc), 266.1 (obs). 

Step 2: 4-(2-Morpholinoethoxy)benzoic acid (194) 

[0415] Lithium hydroxide (hydrated) (0.59g, 14.1 mmol) was added to a solution of methyl 4-(2- 
morpholinoethoxy)benzoate 193 (1.25g, 4.7 mmol) in a 1:1 mixture of THF-water (20 mL). The 
reaction mixture was stirred at rt overnight then acidified with IN HCI to pH 2, solvent was 
evaporated and the residue was lyophilized to provide crude 194 (1.66g, »100% yield).^H NMR: 
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(DMSO) 8 (ppm): 400 MHz, (DMSO) d (ppm): 7.88 (d, J= 8.8 Hz, 2H), 7.05 (d, J= 8.8 Hz, 2H), 4.53 
(m, 2H), 3.89 (m, 4H), 3.53 (m, 2H), 3.26 to 3.14 (m, 4H). MS: 251.12 (calc), 252.1 (obs). 



Step 3: 4-(2-Morpholinoethoxy)benzoyl chloride (195) 

[0416] 4-(2-Morpholinoethoxy)benzoic acid 194 (330mg, 1.31 mmol) was dissolved in thionyl 
chloride (4 mL) and a few drops of dimethylformamide were added. The reaction mixture was allowed 
to stir at 80°C in a sealed tube for 1.5 hrs then opened to leave evaporate overnight. The residue 
was placed on a vacuum pump overnight and used as is in the next reaction (0.30g, 100%). MS: 
269.08 (calc, COCI), 265.13 (calc. Me ester), 266.2 (obs. Me ester) 

Step 4: 4-(2-Morpholinoethoxy)-N-(2-nitro-5-(thiophen-2-yl)phenyl)benzamide (196) 
[0417] Following the same procedure as for the Example 51, step 4 (scheme 37) but 
substituting compound 178 for the compound 3, and compound 179 for compound 195, the title 
compound 196 was obtained (3% yield). MS: 453.14 (calc), 454.2 (obs). 

Step 5: 4-(2-Morpholinoethoxy)-N-(2-amino-5-(thiophen-2-yl)phenyl)benzamide (197) 

[0418] Following the same procedure as for the Example 1, step 4 (scheme 1) but substituting 
the nitro compound 5 for the nitro compound 196, title compound 197 was obtained (3 mg, 19%). 
^H NMR: (DMSO) 8 (ppm): 400 MHz, (DMSO) d (ppm): 9.67 (lH,s), 8.01 (2H,d,8.8), 7.44 (lH,d,2.0 
Hz), 7.36 (lH,dd,4.1 and 1.0 Hz), 7.30 (lH,dd,6.1 and 2.2 Hz), 7.24 (lH,dd,2.5 and 1.2), 7.12 
(2H,d,8.8), 7.04 (lH,dd,3.5 and 1.6 Hz), 6.82 (lH,d,8.4 Hz), 4.44 (2H,t,4.1), 3.65 to 3.15 (10H,m). 
MS: 423.16 (calc), 424.2 (obs). 



4-((3,4-Dimethoxyphenylamino)methyl)-N-(2-amino-5-cyanophenyl)benzamide (199) 



Example 55 
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Scheme 40 
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199: Example 55 




Stepl:4-((3,4-Dimethoxyphenylamino)methyl}-N-(2-amino-5-cyanophenyl)benzamide (199) 
[0419] Following the same procedure as described in Example 27, step 2 (scheme 20), the title 
compound 199 was obtained in 16% yield. NMR: (DMSO) 8 (ppm): 9.56 (bs, IH), 7.89 (d, J=8.0 
Hz, 2H), 7.52 (bs, IH), 7.45 (d, J=8.4 Hz, 2H), 6.77 (d, J=8.4 Hz, IH), 6.63 (d, J= 8.4 Hz, IH), 
6.30 (d, J=2.4 Hz, IH), 5.99-5.95 (m, 2H), 5.74 (bs, IH), 4.92 (bs, 2H), 3.64 (s, 3H), 3.32 (s, 3H). 
MS: (calc); 402.5 (obt.) 403.4 (MH)^ 



Example 56 




4-((3,4-Dimethoxyphenylamino)methyl)-N-(2-amino-4-fluoro-5-(thiophen-2- 
yl)phenyl)benzamide (205): 
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Scheme 41 




Step 1: Di-tert-Butyl 5-chloro-4-fluoro-2-nitrophenylcarbamate (201) 
[0420] Following the procedure described in Example 43, step 2 (scheme 31) using THF as a 
solvent but substituting compound 108 for compound 200, the title compound 201 was obtained in 
55% yield. MS: (calc.) 390.8; (obt.) 413 (M + Nar. 

Step 2: Di-tert-butyl 4-fluoro-2-nitro-5-(thiophen-2-yl)phenylcarbamate (202): 
[0421] Following the same procedure described in Example 1, step 2 (scheme 1), but 
substituting bromoarene 2 for compound 201, the title compound 202 was obtained (36% yield). 
NMR: (CDCI3) 8 (ppm): 7.85 (d, J= 10.4 Hz, IH), 7.56-7.54 (m, IH), 7.49 (d, J=6.8 Hz, IH), 7.44 
(dd, J=1.2, 5.2 Hz, IH), 7.10 (dd, J=0.8, 5.2 Hz, IH), 1.36 (bs, 18H). MS: (calc.) 438.4; (obt.) 
239.1 (MH-2 tert-Boc)^ 

Step 3: 4-Fluoro-2-nitro-5-(thiophen-2-yl)benzenamine (203) 

[0422] Following the procedure described in Example 27, step 3 (scheme 20) but substituting 
compound 111 for compound 202, the title compound 203 was obtained (32% yield). ^H NMR: 
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(CDsOD) 8 (ppm): 7.86 (d, J= 12.0 Hz, IH), 7.63-7.60 (m, 2H), 7.31 (d, J=6.8 Hz, IH), 7.17 (t, 
J=4.4 Hz, IH). MS: (calc.) 238.3; (obt.) 239.1 (MHr. 



Step 4: 4-((3,4-dimethoxyphenylamino)methyl)-N-(4-fluoro-2-nitro-5-(thiophen-2- 
yl)phenyl)benzamide (204): 

[0423] Following the procedure described in Example 1, step 3 (scheme 1) but substituting 
compound 3 for compound 203, the title compound 204 was obtained (89% yield). NMR: (DMSO) 
8 (ppm): 10.70 (bs, IH), 8.17 (d, J=7.2z, IH), 8.10 (d, J=10.8 Hz, IH), 7.90 (d, J=8.8 Hz, 2H), 
7.85 (dd, J=5.2; 1.2 Hz, IH), 7.73 (d, J=4.0 Hz, IH), 7.52 (d, J=8.8 Hz, 2H), 7.62 (dt, J=5.2; 1.2 
Hz, IH), 6.40 (d, J=8.8 Hz, IH), 6.31 (d, J=2.4 Hz, IH), 6.01-5.96 (m, 2H), 4.31 (d, J=6.6 Hz, 2H), 
3.65 (s, 3H), 3.58 (s, 3H). MS: (calc.) 507.5; (obt.) 508.3 (MH)^ 

Step 5: 4-((3,4-Dimethoxyphenylamino)methyl)-N-(2-amino-4-fluoro-5-(thiophen-2- 
yl)phenyl)benzamide (205): 

[0424] Following the procedure described in Example 1, step 4 (scheme 1) but substituting 
compound 5 for compound 204 and running the reaction at room temperature, the title compound 
205 was obtained (41% yield).^H NMR: (DMSO) 8 (ppm): 9.65 (s, IH), 7.96 (d, J=8.0 Hz, 2H), 7.48- 
7.51 (m, 4H), 7.31 (d, J=4.0 Hz, IH), 7.11 (d, J=4.0 Hz, IH), 6.80 (d, J=8.8 Hz, IH), 6.50 (d, 
J=13.6 Hz, IH), 6.35 (d, J=2.8 Hz, IH), 6.03-6.01 (m, 2H), 5.50 (bs, 2H), 4.34 (d, J=6.0 Hz, 2H), 
3.70 (s, 3H), 3.62 (s, 3H). MS: (calc.) 477.6; (obt.) 478.4 (MH)^ 



Example 57a 




N-(5-(l-Methyl-lH-imidazol-2-ylthio)-2-amino-4-fluorophenyl)-4-((3,4- 
dimethoxyphenylamino)methyl)benzamide (209a) 
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Scheme 42 




Step 1: 5-(l -Methyl- lH-imidazol-2-ylthio)-4-fluoro-2-nitrobenzenamine (208a): 
[0425] To a stirred solution of 206 (500mg, 2.8 mmol) in DMF (20 mL), was added 1-methyl-lH- 
imidazole-2-thiol (207a, 2.8 mmol, 328 mg) and potassium carbonate (1.58 g, 11.49 mmol). The 
reaction mixture was stirred at 60° for 5 hours. Ethyl acetate was added and K2CO3 was removed by 
filtration. The filtrate was concentrated, evaporated under reduced pressure and the residue was 
purified by flash chromatography on silica gel, eluents hexane-EtOAc (1:2), then EtOAc (100%) to 
afford 208a (751 mg, 98% yield). MS: (calc.) 268.3; (obt.) 269.1 (IVIH)^ 

Steps 23: N-(5-(l-Methyl-lH-imidazol-2-ylthio)-2-amino-4-fluorophenyl)-4-((3,4- 
dimethoxyphenylamino)methyl)benzamide (209a): 

[0426] Following the procedures described in Example 1, steps 3 and 4 (scheme 1) but 
substituting compound 3 for compound 208a the title compound 209a was obtained in 28% yield. 
NMR: (DMSO) 8 (ppm): 9.5 (s, IH), 7.86 (d, J=8.4 Hz, 2H), 7.43 (d, J=8.4 Hz, 2H), 7.2 (s, IH), 
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7.10 (d, J=8.4 Hz, IH), 6.90 (s, IH), 6.6 (d, J=8.8 Hz, IH), 6.56 (d, J=11.6 Hz, IH), 6.29 (d, J=2.4 
Hz, IH), 5.95 (dd, J=2.4, 8.8 Hz, 2H), 5.52 (bs, 2H), 4.28 (bs, 2H), 3.64 (s, 6H), 3.57 (s, 3H). MS: 
(calc.) 507.6; (obt.) 508.4 (MHr. 



4-((3,4-Dimethoxyphenylamino)methyl)-N-(5-(4-(lH-imidazol-l-yl)phenoxy)-2-amino-4- 
fluorophenyl)benzamide (209b) 

Step 1: 5-(4-(lH-lmidazol-l-yl)phenoxy)-4-fluoro-2-nitrobenzenamine (208b) 
[0427] Following the same procedure as described in Example 57a, step 1 (scheme 42) but 
substituting imidazole 207a for 4-(l/-/-imidazol-l-yl)phenol (207b), the compound 208b was obtained 
in 23% yield. MS: (calc.) 314.6; (obt.) 315.1 (MH)^ 

Step 2-3: 4-((3,4-Dimethoxyphenylamino)methyl)-N-(5-(4-(lH-imidazol-l-yl)phenoxy)-2- 
amino-4-fluorophenyl)benzamide (209b) 

[0428] Following the procedures described in Example 1, steps 3 and 4 (scheme 1) but 
substituting compound 3 for compound 208b the title compound 209b was obtained in 65% yield. 

NMR: (DMSO) 8 (ppm): 7.87 (d, J=8.4 Hz, 2H), 7.75 (bs, IH), 7.60 (d, J=8.0 Hz, 2H), 7.44 (d, 
J=8.4 Hz, 2H), 7.26 (bs, IH), 7.14 (d, J=8.0 Hz, IH), 7.03 (d, J=8.0 Hz, 2H), 6.723 (d, J=13.2 Hz, 
IH), 6.62 (d, J=8.4 Hz, IH), 6.29 (d, J=2.4 Hz, IH), 5.96 (dd, J=2.4, 8.8 Hz, 2H), 4.28 ( bs, 2H), 
3.64 (s, 3H), 3.57 (s, 3H). MS: (calc.) 553.6; (obt.) 554.5 (MH)^ 



Example 57b 




Example 58 




H 



4-Acetamido-N-(2-amino-4-fluoro-5-(lH-pyrrol-l-yl)phenyl)benzamide (213) 
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step 1: 4-Fluoro-2-nitro-5-(lH-pyrrol-l-yl)benzenamine (211): 

[0429] To a stirred solution of 206 (500 mg, 2.87 mmol) and pyrrole (210, 239 uL, 3.44 mmol) 
in DMF (10 mL), was added NaH (207 mg, 5.17 mmol). The reaction mixture was stirred for 18 
liours at 50°, quenched with water (100 mL) and extracted with DCM (2x50 mL). The organic phase 
was dried with magnesium sulfate and concentrated under reduced pressure. The residue was 
purified by flash chromatography on silica gel, eluents hexanes-EtOAc 4:1, then hexanes-EtOAc 1:1, 
to afford the title compound 211 (145 mg, 25% yield). NMR: (DMSO) 8: 7.94 (d, J=12.0 Hz, IH), 
7.12 (q, J=2.4, 4.4 Hz, 2H), 7.02 (d, J=6.8 Hz, IH), 6.32 (t, J=2.4, 4.8 Hz, 2H). MS: (calc.) 221.8; 
(obt.) 222.1 (MH)^ 

Step 2-3: 4-Acetamido-N-(2-amino-4-fluoro-5-(lH-pyrrol-l-yl)phenyl)benzamide (213) 
[0430] Following the procedures described in Example 1, steps 3 and 4 (scheme 1) but 
substituting amine 3 for compound 211, and the acid 4 for 4-acetamidobenzoic acid (212) the title 
compound 213 was obtained in 40% yield. ^H NMR: (DMSO) 8 (ppm):10.11 (s, IH), 9.48 (s, IH), 
7.83 (d, J=8.4 Hz, 2H), 7.56 (d, J=8.8 Hz, 2H), 7.20 (d, J=8.4 Hz, IH), 6.86 (dd, J=2.0, 4.0 Hz, 
2H), 6.62 (d, J=12.8Hz, IH), 6.10 (2H, dd, J=2.0, 4.0 Hz, 2H), 5.28 (bs, 2H), 2.09 (s, 3H). MS: 
(calc.) 352.36; (obt.) 353.2 (MH)^ 



Example 59 




4-((3,4-dimethoxyphenylamino)methyl)-N-(2-amino-4-fluoro-5-indole-5- 
carbonitrile)benzamide (218) 
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Scheme 43 




206 



B0C2O. DMAP 
THF 



(Boc)2N, 




214 



K2CO3, DMSO. 90°C 







1: 4. BOP. NaH. Py 



'F 



TFA/DCM 



218: Example 59 



2: SnCl2x2H20. 
NH4OAC.THF. MeOH 



NC 



217 



NC 



Step 1: Di-tert-butyl 4,5-difluoro-2-nitrophenylcarbamate (214) 

[0431] Following the procedure described in Example 43, step 2 (scheme 31) but substituting 
compound 148 for compound 206, the title compound 214 was obtained in 89% yield. NMR: 
(CDCI3) 8 (ppm): 7.99 (dd, J= 7.6, 9.6 Hz, IH), 7.18(dd, J= 7.2, 9.6 Hz, IH), 1.42 (bs, 18H). MS: 
(calc.) 374.3; (obt.) 397.2 (MNar. 

Step 2: Di-tert-butyl 5-(5-cyano-lH-indol-l-yl)-4-fluoro-2-nitrophenylcarbamate (216): 
[0432] Following the same procedure as described in Example 57a, step 1, but substituting DMF 
for DMSO and l-methyl-lH-imidazole-2-thiol (207a) for lH-indole-5-carbonitrile (215) the title 
compound 216 was obtained in 28% yield. NMR: (CDCI3) 8 (ppm): 9.71 (bs, IH), 8.88 (d, J=3.2 
Hz, IH), 8.21 (d, J=10.8 Hz, IH), 8.02 (s, IH), 7.55 (bs, IH), 7.43 (dd, J=2.4, 6.0 Hz, IH), 6.83 (d, 
J=3.6 Hz, IH), 1.55 (s, 18H). MS: (calc.) 496.5; (obt.) 436.3 (M+K)^ 

Step 3: l-(5-Amino-2-fluoro-4-nitrophenyl)-lH-indole-5-carbonitrile (217) 

[0433] Following the procedure described in Example 27, step 3 (scheme 20) but substituting 

111 for compound 216, the title compound 217 was obtained in 99% yield. MS: (calc.) 296.3; (obt.) 

297.2 (MH)". 

Steps 4-5: 4-((3,4-Dimethoxyphenylamino)methyl)-N-(2-amino-4-fluoro-5-indole-5- 
carbonitrile)benzamide (218) 



10/574,088 

Substitute specification (marked up) 



323 



Following the procedures described in Example 1 , steps 3 and 4 but substituting compound 3 for 
compound 217 the title 218 was obtained in 41% yield. NMR: (DMSO) 8 (ppm): 8.08 (bs, IH), 
7.96 (d, J=8.0 Hz, 2H), 7.54 (d, J=8.0 Hz, 2H), 7.41-7.50 (m, 2H), 7.40 (d, J=8.0 Hz, IH), 7.35 (d, 
J=7.6 Hz, IH), 6.83 (d, J=8.0 Hz, IH), 6.80 (d, J=2.4 Hz, IH), 6.72 (d, J=8.8 Hz, IH), 6.38 (d, 
J=2.4 Hz, IH), 6.15 (dd, J=2.4, 8.8 Hz, IH), 4.41 (bs, 2H), 3.76 (s, 3H), 3.73 (s, 3H). MS: (calc.) 
535.5; (obt.) 536.3 (MH)^ 



Example 60 




4-Acetamido-N-(2-amino-4-(thiazol-2-yl)phenyl)benzamide (223) and 
Example 61a 




H 



4-Acetamldo-N-(2-amino-5-(thiazol-2-yl)phenyl)benzamlde (224a) 
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Scheme 44 
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224a: Example 61 i 



224b: Example 61b 



\^ pyridine, CH3CN, 0°C 



224c: Example 61c 



R' 223: Example 60 



222a-c 



a:R = R^=H; 
b:R = Ph, R^=H 
c: R = = Me; 



Step 1: 4-Amino-3-nitrobenzothioamide (220) 

[0434] To a stirred solution of 219 (1.96 g, 12.02 mmol) in pyridine (15 mL) and EtsN (6ml) was 
bubbled hydrogen sulfide for 40 minutes. When the reaction was completed nitrogen was bubbled for 
another 40 min. The residue was diluted in DCM and washed with water, HCI 10% and brine. Organic 
phases were collected, dried with sodium sulfate and concentrated under reduced pressure to afford 
the title compound 220 (2.11 g, 89% yield). NMR: (DMSO) 8 (ppm): 9.04 (bs, IH), 8.31 (d, J=9.2 
Hz, IH), 7.28 (d, J=8.8 Hz, IH). MS: (calc.) 197.2; (obt.) 198.1(MH)^ 

Step 2: 2-Nitro-4-(thiazol-2-yl)benzenamine (221a) 

[0435] To a stirred suspension of 220 (500 mg, 2.53 mmol) in ethanol (15 mL) was added 
chloroacetaldehyde (50% solution in water, 0.796ml, 5.0 mmol). The mixture was heated at 80°C for 
18 hours, evaporated under reduced pressure and the residue was dissolved in DCM, washed with 
brine, dried with sodium sulfate and concentrated. The crude material was purified by flash 
chromatography on silica gel, eluents hexane-EtOAc (4:1), then EtOAC (100%), to afford the title 
compound 221a (104 mg, 19% yield). ^H NMR: (CD3OD) 8 (ppm): 8.62 (d, J=2.0 Hz, IH), 7.91 (dd. 



J=2.4, 8.8 Hz, IH), 7.78 (d, J=3.2 Hz, IH), 7.51 (d, J=3.2 Hz, IH), 7.07 (d, J=8.8 Hz, IH). MS: 
(calc.) 221.2; (obt.) 222.1 (MH)^ 
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step 3: 4-(Thiazol-2-yl)benzene-l,2-diamine (222a) 

[0436] Following the procedure described in Example 1, step 4 (scheme 1) but substituting 5 for 
compound 221a, the title compound 222a was obtained (53% yield). NMR: (CD3OD) 8 (ppm): 
7.68 (d, J=3.2 Hz, IH), 7.38 (d, J=3.6 Hz, IH), 7.26 (d, J=2.0 Hz, IH), 7.19 (dd, J=2.0, 8.0 Hz, 
IH), 6.70 (d, J=8.0Hz, IH). MS: (calc.) 191.2; (obt.) 192.3 (MH)^ 

Step 4. 4-Acetamido-N-(2-amino-4-(thiazol-2-yl)phenyl)benzamide (223) and 4-Acetamido- 
N-(2-aniino-5-(thiazol-2-yl)phenyl)benzamide (224a) 

[0437] To a stirred suspension of 222a (47 mg, 0.25 mmol) in acetonitrile (10 mL) and pyridine 
(20 uL) was added 4'acetamidobenzoyl chloride (49 mg, 0.25 mmol) in acetonitrile (1 mL) at 0°C for 
15 min. The reaction mixture was warmed up to room temperature and stirred for 4 hours, 

concentrated under reduced pressure. The crude was diluted in DCM and washed with NaHC03 and 
brine. The organic layer was dried with Na2S04 and evaporated. The residue was purified by flash 
chromatography on silica gel, eluents hexane-EtOAc (1:3), then EtOAc (100%) to afford the title 
compounds 223 (3 mg, 4% yield) and 224a (5 mg, 5% yield). 

223: ^H NMR: (CD3OD) 8 (ppm): 7.95 (d, J=8.8 Hz, 2H), 7.60 (d, J=3.2 Hz, IH), 7.73-7.71 (m, 2H), 
7.56 (d, J=3.2 Hz, IH), 7.48 (bs, IH), 7.32 (bs, 2H), 2.17 (s, 3H). MS: (calc.) 352.4; (obt.) 353.2 



224a: ^H NMR: (DMSO) 8 (ppm):10.18 (s, IH), 9.64 (s, IH), 8.00-7.94 (m, 5H), 7.84 (d, J=2.0 Hz, 
IH), 7.68 (dd, J=1.6, 7.2 Hz, 2H), 7.61 (dd, J=2.0, 8.4 Hz, IH), 7.42 (dt, J=1.6, 7.2 Hz, 2H), 7.32 
(d, J=1.6, 7.2 Hz, IH), 6.84 (d, J=8.4 Hz, IH), 5.52 (bs, 2H), 2.09 (s, 3H). MS: (calc.) 428.5; (obt.) 



4-Acetamido-N-(2-amino-5-(4-phenylthiazol-2-yl)phenyl)benzamide (224b) 
[0438] Following the same procedures as described in Example 61a, steps 1-4 (scheme 44) but 
substituting chloroacetaldehyde in the second step by 2-chloro-l-phenylethanone, the title 224b was 
obtained in 24% overall yield. 



(MH)^ 



429.1(MH)^ 



Example 61b 
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Example 61c 




4-Acetamido-N-(2-amino-5-(4,5-dimethylthiazol-2-yl)phenyl)benzamide (224c) 
[0439] Following the same procedures as described in Example 61a, steps 1-4 (scheme 44) but 
substituting chloroacetaldehyde in the second step by 3-chlorobutan-2-one, the title 224c was 
obtained in 3% overall yield. 

Scheme 45 




4-Acetamido-N-(2-amino-5-(benzo[d]oxazol-2-yl)phenyl)benzamide (228) 
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step 1: 3-Nitro-4-benzenamine imidate (225) 

[0440] Hydrogen chloride was bubbled into a reaction flask containing absolute ethanol (10 mL) 
during 5 min at 0°C. The compound 219 (2.00 g, 12.26mmol) was added to the solution. The 
mixture was stirred at room temperature for 18 h, concentrated under reduced pressure and the 
solid residue was triturated with ethyl acetate to afford the title compound 225 as a yellow solid 
(2.72 g, 79% yield). NMR: (DMSO) 8 (ppm): 8.40 (d, J=2.0Hz, IH), 8.05 (bs, 2H), 7.65 (dd, 
J=2.0, 8.8 Hz, IH), 7.06 (d, J=8.8 Hz, IH). MS: (calc.) 209.2; (obt.) 210.1 (MHr. 

Step 2: 4-(Benzo[cl]oxazol-2-yl)-2-nitrobenzenamine (226): 

[0441] The imidate 225 (500mg, 1.77 mmol) in anhydrous ethanol (25 mL) was treated with o- 
aminophenol (232mg, 2.1 mmol) and heated in a sealed flask at 95°C for 5 h. The solvent was 

evaporated under reduced pressure and the residue was triturated with ethyl acetate to afford the 
title compound 226 (517 mg, quant, yield.). ^H NMR: (DMSO) 8 (ppm): 8.45 (d, J=2.0 Hz, IH), 8.14 
(dd, J=2.0, 8.8 Hz, IH), 8.06 (bs, 2h), 7.79-7.75 (M, 2H), 7.41-7.39 (m, 2h), 7.20 (d, J=1.6 Hz, IH). 

MS: (calc.) 255.2; (obt.) 256.0 (MH)^ 

Step 3: 4-(Benzo[d]oxazol-2-yl)benzene-l,2-diamine (227): 

[0442] To a stirred solution of 226 (517 mg, 1.77 mmol) in methanol (20 mL) was added 
palladium on charcoal (10%, 188 mg). The reaction was stirred under hydrogen atmosphere for 18 
hours, filtered through a celite pad; the filtrate was evaporated under reduced pressure to afford title 
compound 227 (350 mg, 87% yield). ^H NMR: (DMSO) 8 7.673-7.641 (m, 2H), 7.39 (d, J=2.0 Hz, 
IH), 7.32-7.30 (m, 3H), 6.64 (d, J=8.0 Hz, IH). MS: (calc.)225.2; (obt.) 226.1 (MH)^ 

Step 4. 4-Acetamido-N-(2-amino-5-(benzo[d]oxazol-2-yl)phenyl)benzamide (228): 
[0443] To a stirred suspension of 227 (350 mg, 1.55 mmol) in acetonitrile (20 mL) and pyridine 
(2ml) was added 4-acetamidobenzoyl chloride (307 mg, 1.55 mmol) in acetonitrile (5 ml) at 0°C. The 
solution was warmed up to room temperature and stirred for 4 hours. The reaction mixture was 
concentrated under reduced pressure and the residue was purified by flash chromatography on silica 
gel, eluents hexane-EtOAc (1:3), then EtOAc (100%), to afford 228 as a beige solid (5 mg, 1% yield). 
^H NMR: (DMSO) 8 (ppm): 10.22 (s, IH), 9.62 (s, IH), 8.05 (d, J=2.4 Hz, IH), 7.89 (d, J=8.4Hz, 
2H), 7.80 (IH, dd, J=2.0, 8.4 Hz, IH), 7.68-7.73 (m, 4H), 7.33-7.35 (m, 2H), 6.91 (d, J=8.4 Hz, 
IH), 5.86 (bs, 2H), 2.12 (s, 3H). MS: (calc.) 386.41; (obt.) 387.1 (MH)^ 
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Example 63 




(E)-3-(4-((3-Chlorophenylamino)methyl)phenyl)-N-(2-amino-5-(thiophen-2- 
yl)phenyl)acrylamide (232) 
Scheme 46 



1.NaH, BOP, pyridine, 




Step 1. (E)-3-(4-((3-Chlorophenylamino)methyl)phenyl)acrylic acid (231) 
[0444] To a solution of (E)-3-(4-formylphenyl)acrylic acid 229 (1 g, 5.67 mmol) and 3- 
chlorobenzenamine 230 (596 L, 5.67 mmol) in THF (8 ml), dibutyltin dichloride (173 mg, 0.57 
mmol) was added followed by dropwise addition of phenylsilane (697 uL, 5.67 mmol). The resulting 
mixture was stirred at room temperature in the nitrogen atmosphere overnight, diluted with MeOH 
and concentrated under reduced pressure. The solid residue was triturated with DCM to yield the title 
compound 231 (1.24g, 76% yield). NMR: (DMSO) 8 (ppm): 7.61 (d, J-8.0 Hz, 2H), 7.53 (d, 
J=16.0 Hz„ IH), 7.34 (d, J=8.4 Hz, 2H), 7.00 (t, J=8.0 Hz, IH), 6.53 (t, J=2.0 Hz, IH), 6.49-6.48 
(m, 2H), 6.46 (d, J=16.0Hz, IH), 4.28 (bs, 2H). MS: (calc.)287.7; (obt.) 288.1 (MH)^ 
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steps 2-3. (E)-3-(4-((3-Chlorophenylamino)methyl)phenyl)-N-(2-amino-5-(thiophen-2- 
yl)phenyl)acrylamide (232) 

[0445] Following the procedure described in Example 1, steps 3-4 (scheme 1) but substituting 
acid 4 for the acid 231 title compound 232 was obtained in 60% yield. NMR: (DMSO) 8 (ppm): 
9.42 (bs, IH), 7.66-7.32 (m, 7H), 7.22-7.14 (m, 2H), 7.10-7.00 (m, 2H), 6.87-6.74 (m, IH), 6.62- 
6.50 (m, 4H), 5.19 (bs, IH), 4.29 (d, J= 5.6Hz, 2H). MS: (calc.) 459.2; (obt.) 460.3 (MHr. 
Example 64 

g2N. 




6-Acetamido-N-(2-amino-5-(thiophen-2-yl)phenyl)pyridine-3-carboxamide (235) 
Scheme 47 

1. NaH, BOP, Pyridine, 
IT'S — V \—no^ 



2. SnClz-HjO, NH4OAC, 
THF, DMF, MeOH 




235: Example 64 

Step 1: 6-Acetamidopyridine-3-carboxylic acid (234) 

[0446] To a stirred solution of 233 (2g, 14.48 mmol) in pyridine (60 mL) was added acetic 
anhydride (1.62 mL, 15.93 mmol). The reaction mixture was heated to 130°C in a sealed vessel, 
stirred for 16 hours, concentrated under reduced pressure to 30 mL and cooled to 0 °C. The 
resulting precipitate was filtered, washed with cold pyridine and water, and dried. This afforded 234 
as a white solid (1.85 g, 71% yield). ^H-NMR (DMSO) 8: 10.82 (s, IH), 8.77 (dd, J=2.2, 0.8 Hz, IH), 
8.20 (dd, J=8.7, 2.2 Hz, IH), 8.14 (d, J=8.7 Hz, IH), 2.12 (s, 3H). 
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steps 2-3: 6-Acetamido-N-(2-amino-5-(thiophen-2-yl)phenyl)pyridine-3-carboxami(le (235) 
[0447] Following the procedures described in Example 1 , steps 3 and 4 (with DMF as a co- 
solvent), but substituting acid 4 for the acid 234, the title compound 235 was obtained as a yellow 
solid (20 mg, 9 % yield). NMR: (DMSO) 5 10.79 (br s, IH), 9.75 (br s, IH), 8.90 (s, IH), 8.31 (d, 
J=9.4 Hz, IH), 8.15 (d, J=8.5 Hz, IH), 7.42 (s, IH), 7.33 (m, IH), 7.28 (d, J=8.5 Hz, IH), 7.22 (s, 
IH), 7.02 (m, IH), 6.78 (d, J=8.0 Hz, IH), 5.20 (br s, 2H), 2.13 (s, 3H) 



Example 65a 




N-(2-amino-5-(thiophen-2-yl)phenyl)quinoxaline-6-carboxamide (238a) 
Scheme 48 

1. LiOH.THF, H2O 
2. NaH, BOP, Pyridine, 




238a: Example 65a 
238b: Example 65b 
238c: Example 65c 



Step 1: Methyl quinoxaline-6-carboxylate (237a) 

[0448] To a stirred solution of 3,4'diamino-benzoic acid methyl ester (236, 2 g, 12.03 mmol) in 
isopropanol (50 mL) was added oxaldehyde as a 40% solution in water (13.23 mmol, 1.52 mL). The 
reaction mixture was heated at 80°C for 2 hours, the solvent was removed under reduced pressure 
and the residue was dried under vacuum to yield 237a as a yellow solid (2.09 g, 93% yield). 
NMR: (DMSO) 8 9.01 (s, 2H), 8.54 (d, J=1.6 Hz, IH), 8.23 (dd, J=8.6, 2.0 Hz, IH), 8.14 (dd, J=8.6, 
0.6 Hz, IH), 3.35 (s, 3H). 
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steps 2-4: N-(2-Amino-5-(thiophen-2-yl)phenyl)quinoxaline-6-carboxamide (238a) 
[0449] Following the same procedure as described in Example 4 step 3 and then the procedures 
described in Example 1, steps 3 and 4, (with DMF as a co-solvent), the title compound 238a was 
obtained as an orange solid in 26% yield (over the 3 steps). NMR: (DMSO) 5 10.09 (br s, IH), 
9.04 (dd, J=6.7, 1.8 Hz, 2H), 8.79 (d, J=1.8 Hz, IH), 8.37 (dd, J=8.9, 2.0 Hz, IH), 8.20 (d, J=8.6 
Hz, IH), 7.51 (d, J=2.2 Hz, IH), 7.34 (dd, J=4.9, 1.0 Hz, IH), 7.30 (dd, J=2.1, 8.1 Hz, IH), 7.24 
(dd, J=3.5, 1.2 Hz, IH), 7.04 (dd, J=4.9, 3.5 Hz, IH), 6.81 (d, J=8.2 Hz, IH), 5.28 (br s, 2H). 



NH2 

N-(2-Amino-5-(thiophen-2-yl)phenyl)-2,3-di(furan-2-yl)quinoxaline-6-carboxamide (238b) 

Steps 1-4: N-(2-Amino-5-(thiophen-2-yl)phenyl)-2,3-di(furan-2-yl)quinoxaline-6-carboxamide 
(238b) 

[0450] Following the same procedures as described in Example 65a but substituting in the step 
1 oxaldehyde with l,2-di(furan-2-yl)ethane-l,2-dione, the title compound 238b was obtained as an 
yellow solid in 28% yield (over the four steps). ^H NMR: (CD3OD) 8 8.56 (s, IH), 8.21 (d, J=8.6 Hz, 
IH), 8.03 (d, J=8.8 Hz, IH), 7.63 (s, 2H), 7.45 (d, J=1.7 Hz, IH), 7.27 (d, J=8.4 Hz, IH), 7.13 - 
7.12 (m, 2H), 6.90 (t, J=4.1 Hz, IH), 6.83 (d, J=8.4 Hz, IH), 6.69 (t, J=3.9 Hz, 2H), 6.55 - 6.56 (m, 
2H). 



NH2 

N-(2-Amino-5-(thiophen-2-yl)phenyl)-2,3-di(thiophen-2-yl)quinoxaline-6-carboxamide 
(238c) 



Example 65b 




Example 65c 
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steps 1-4: N-(2-Amino-5-(thiophen-2-yl)phenyl)-2,3-di(thiophen-2-yl)quinoxaline-6- 
carboxamide (238c) 

[0451] Following the same procedure as described in Example 65a but substituting in the step 1 
oxaldehyde with l,2-di(thiophen-2-yl)ethane-l,2-dione, the title compound 65c was obtained as an 
yellow solid in 25% yield (over the four steps). NMR: (DMSO) 8 10.09 (s, IH), 8.75 (d, J=1.8 Hz, 
IH), 8.32 (dd, J=8.6, 2.0 Hz, IH), 8.12 (d, J=8.6 Hz, IH), 7.84 - 7.82 (m, 2H), 7.52 (d, J=2.0 Hz, 
IH), 7.35 - 7.24 (m, 5H), 7.14 - 7.1 1 (m, 2H), 7.03 (dd, J=5.0, 3.5 Hz, IH), 6.81 (d, J=8.4 Hz, IH), 
5.29 (s, 2H). 

Example 66 

g2N. 




N-(2-Amino-5-(thiophen-2-yl)phenyl)-4-(morpholinomethyl)benzamide (242) 
Scheme 49 

a) (C0CI)2, DCM 

b) pyridine, NaH, 




242: Example 66 241 

Step 1: 4-(Morpholinomethyl)benzoic acid (240) 

[0452] To a stirred solution of 4-bromomethyl-benzoic acid (239, 1.5 g, 6.78 mmol) in THF (15 
ml) was added morpholine (0.61 ml, 6.78 mmol). The reaction mixture was allowed to stir for 10 
minutes before the resulting white precipitate was filtered off and discarded. The filtrate was 
evaporated under reduced pressure and the remaining solid was dried under vacuum to afford the 
title compound 240 as a white solid (1.15 g, 75 % yield). ^H NMR: (DMSO) 8 7.89 - 7.86 (m, 2H), 
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7.52 (d. J=8.4 Hz, IH), 7.41 (d, J=8.0 Hz, IH), 4.12 (s, 2H), 3.75 - 3.72 (m, IH), 3.56 - 3.58 (m, 
4H), 3.10 - 3.07 (m, IH), 2.45 - 2.35 (m, 2H). 



Step 2: 4-(Morpholinomethyl)-N-(2-nitro-5-(thiophen-2-yl)phenyl)benzamide (241) 
[0453] To a stirred solution of 240 (221 mg, 1.0 mmol) in DCIVI (10 mL) was added oxalyl 
chloride (2M, 0.5 mL, 1.0 mmol) and DMF (1 drop). The resulting solution was stirred for 20 minutes. 

The DCM was removed under reduced pressure and pyridine was added (10 mL), followed by 2-nitro- 
5-thiophen-2-yl-aniline (3, 220 mg, 1.0 mmol), and NaH (160 mg, 4.0 mmol). The reaction mixture 
was stirred for 1 hour before being quenched with acetic acid (2.0 mL). The pyridine was removed 
under reduced pressure and the residue was purified by flash chromatography on silica gel, eluent 
EtOAc-hexanes (4:1), to afford the title compound 241 as an orange solid (75 mg, 18% yield). 

Step 3: N-(2-amino-5-(thiophen-2-yl)phenyl)-4-(morpholinomethyl)benzamide (242) 
[0454] Following the same procedure as described in Example 1, step 4, and the title compound 
242 was obtained as beige solid in 59% yield. ^H NMR: (CDCI3) 8 8.61 - 8.59 (m, IH), 8.02 (br s, 
IH), 7.86 (d, J=8.0 Hz, 2H), 7.53 (br s, IH), 7.44 (d, J=8.0 Hz, 2H), 7.33 (dd, J=8.2, 2.2 Hz, IH), 
7.30 - 7.26 (m, IH), 7.17 (dd, J=5.1, 1.2 Hz, IH), 7.15 - 7.14 (m, IH), 7.01 (dd, J=5.1, 3.5 Hz, 
IH), 6.82 (d, J=8.2 Hz, IH), 3.73 (t, J=4.7 Hz, 4H), 3.57 (s, 2H), 2.47 (t, J=4.3 Hz, 4H). 



N-(2-amino-5-(thiophen-2-yl)phenyl)-5-bromobenzofuran-2-carboxamide (245a) 



Example 67a 
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Scheme 50 



Ri O 



K2CO3, DMF, 80°C pj^- 



1. LiOH.THF, H2O 
2 (a). NaH, BOP, pyridine, 
2-nitro-5-tliioplien-2-yl-aniline (3) 
or (b)(i)(C0CI)2, DCIVI 
(ii) pyridine, NaH, 
2-nitro-5-tliioplien-2-yl-aniline (3) 



a: Ri=H, R2=Br, R3=H 

b: Ri=H, R2=0Me, R3=OMe 

c: Ri=H, R2=F, R3=H 

d: Ri=CI, R2=H, R3=CI 

e: Ri=OMe, Rj^H, Ra^OMe 

f: Ri=H, R2=H, R3=NEt2 



3. SnCl2 H2O, NH4OAC, 
THF, DMF, MeOH 




245a: Example 67a 
245b: Example 67b 
245c: Example 67c 
245d: Example 67d 
245e: Example 67e 
245f: Example 67f 



Step 1 : Methyl 5-bromobenzofuran-2-carboxylate (244a) 

[0455] To a stirred solution of 5-bromo-2-hydroxybenzaldehyde (14a, 1.5g, 7.46 mmol) in DMF 
(20 ml), was added methyl bromoacetate (8.21 mmol, 0.78 mL) and potassium carbonate (4.12 g, 
29.84 mmol). The reaction mixture was heated at 80° and stirred for 15 hours, quenched with water 
(100 mL) and extracted with ethyl acetate (2x50 mL). The organic phase was dried with sodium 
sulfate, concentrated and the residue was purified by flash chromatography on silica gel, eluent 
hexanes-EtOAc (9:1). This afforded 244a as a white solid (650 mg, 35% yield). NMR: (DMSO) 8 
8.01 - 8.00 (m, IH), 7.73 - 7.70 (m, 2H), 7.66 - 7.63 (m, IH), 3.89 (s, 3H). 

Steps 2-4: N-(2-Amino-5-(thiophen-2-yl)phenyl}-5-bromobenzofuran-2-carboxamide (245a) 
[0456] Following the same procedure as described in Example 4 step 3 and then the procedures 
described in Example 66 step 2, and Example 1 step 3 and 4 (with DMF as a co-solvent), the title 
compound 245a was obtained as an orange solid in 13% yield (over the three steps). NMR: 
(DMSO) 8 10.01 (s, IH), 8.05 (d, J=1.6 Hz, IH), 7.69 - 7.67 (m, 2H), 7.61 (dd, J=8.8, 2.0 Hz, IH), 
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7.44 (d, J=2.2 Hz, IH), 7.34 (dd, J=5.1, 1.2 Hz, IH), 7.30 (dd, J=8.4, 2.2 Hz, IH), 7.23 (dd, 
J=3.6, 1.2 Hz, IH), 7.02 (dd, J=4.9, 3.6 Hz, IH), 6.79 (d, J=8.4 Hz, IH), 5.24 (s, 2H). 

Example 67b 
H2N 



N-(2-Amino-5-(thiophen-2-yl)phenyl)-5,6-dimethoxybenzofuran-2-carboxamide (245b) 
Step 1: 2-Hydroxy-4,5-dimethoxybenzaldehyde (243b) 

[0457] To a stirred solution of 2-(benzyloxy)-4,5-dimethoxybenzaldehyde (246, 5.05 g, 18.6 
mmol) in ethyl acetate (ICQ mL) was added 10% palladium on charcoal (250 mg). The flask was 
purged with hydrogen and then the reaction mixture was stirred under a hydrogen atmosphere (1 
atm) for 15 hours, filtered through a celite pad, the filtrate was evaporated under reduced pressure, 
and the resulting solid dried under vacuum to afford 243b as a white solid (3.3 g, 98% yield). ^H 
NMR: (DMSO) 8 11.39 (s, IH), 9.68 (s, IH), 6.90 (d, J=2.5 Hz, IH), 6.47 (s, IH), 3.94 (s, 3H), 3.89 
(s, 3H). 

Steps 2 5: N-(2-Amino-5-(thiophen-2-yl)phenyl)-5,6-dimethoxybenzofuran-2-carboxamide 
(245b) 

[0458] The title compound 245b was obtained as a light yellow solid in 9.1% yield (over four 
steps) following the same procedures as described in Example 67, but starting from 2-hydroxy-4,5- 
dimethoxybenzaldehyde (243b) instead of 243a, via the intermediate 244b. NMR: (DMSO) 5 
9.77 (s, IH), 7.64 (s, IH), 7.51 (d, J=2.1 Hz, IH), 7.37 (dd, J=5.1, 1.2 Hz, IH), 7.33 (d, J=2.2 Hz, 
IH), 7.31 - 7.30 (m, 2H), 7.26 (dd, J=3.7, 1.2 Hz, IH), 7.06 (dd, J=5.1, 3.5 Hz, IH), 6.83 (d, J=8.5 
Hz, IH), 5.22 (s, 2H), 3.88 (s, 3H), 3.85 (s, 3H). 



N-(2-Amino-5-(thiophen-2-yl)phenyl)-5-fluorobenzofuran-2-carboxamide (245c) 




Example 67c 
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steps 1-4: N-(2-Amino-5-(thiophen-2-yl)phenyl)-5-fluorobenzofuran-2-carboxamide (245c) 
[0459] The title compound 245c was obtained as a light yellow solid in 5.6% yield (over four 
steps) following the same procedures as described in Example 67, but starting from 5-fluoro-2- 
hydroxybenzaldehyde (243c) instead of 243a, via the intermediate 244c. NMR: (DMSO) 8 9.98 
(s, IH), 7.75 - 7.71 (m, 2H), 7.63 (dd, J=9.0, 2.8 Hz, IH), 7.44 (d, J=2.0 Hz, IH), 7.36 - 7.29 (m, 
3H), 7.23 (dd, J=3.5, 1.1 Hz, IH), 7.03 (dd, J=5.1, 3.7 Hz, IH), 6.79 (d, J=8.4 Hz, IH), 5.24 (s, 
2H). 



N-(2-amino-5-(thiophen-2-yl)phenyl)-4,6-dichlorobenzofuran-2-carboxamide (245d) 

Steps 1-4: N-(2-amino-5-(thiophen-2-yl)phenyl)-4,6-dichlorobenzofuran-2-carboxamide 
(245d) 

[0460] The title compound 245d was obtained as a light yellow solid in 5.9% yield (over four 
steps) following the same procedures as described in Example 67, but starting from 2,4-dichloro-6- 
hydroxybenzaldehyde (243d) instead of 243a, via the intermediate 244d. NMR: (DMSO) 8 10.04 
(s, IH), 7.95 (dd, J=1.6, 1.0 Hz, IH), 7.85 (s, IH), 7.63 (d, J=1.6 Hz, IH), 7.43 (d, J=2.2 Hz, IH), 
7.34 (dd, J=5.1, 1.2 Hz, IH), 7.30 (dd, J=8.4, 2.3 Hz, IH), 7.23 (dd, J=3.5, 1.2 Hz, IH), 7.03 (dd, 
J=5.1, 3.5 Hz, IH), 6.78 (d, J=8.3 Hz, IH), 5.28 (s, 2H). 



N-(2-amino-5-(thiophen-2-yl)phenyl)-4,6-dimethoxybenzofuran-2-carboxamide (245e) 



Example 67d 




Example 67e 
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steps 1-4: N-(2-amino-5-(thiophen-2-yl)phenyl)-4,6-dimethoxybenzofuran-2-carboxamide 
(245e) 

[0461] The title compound 245e was obtained as a light yellow solid in 4.8% yield (over four 
steps) following the same procedures as described in Example 67, but starting from 2-hydroxy-4,6- 
dimethoxybenzaldehyde (243e) instead of 243a, via the intermediate 244e. NMR: (DMSO) 8 
9.68 (s, IH), 7.64 (s, IH), 7.46 (d, J=2.0 Hz, IH), 7.32 (d, J=1.0 Hz, IH), 7.27 (dd, J=8.2, 2.1 Hz, 
IH), 7.22 (dd, J=3.5, 1.0 Hz, IH), 7.02 (dd, J=4.9, 3.5 Hz, IH), 6.84 (s, IH), 6.78 (d, J=8.4 Hz, 
IH), 6.47 (d, J=1.7 Hz, IH), 5.20 (s, 2H), 3.90 (s, 3H), 3.83 (s, 3H). 



N-(2-amino-5-(thiophen-2-yl)phenyl)-6-(diethylamino)benzofuran-2-carboxamide (245f) 

Steps 1-4: N-(2-amino-5-(thiophen-2-yl)phenyl)-6-(diethylamino)benzofuran-2-carboxamide 
(245f) 

[0462] The title compound 245f was obtained as a light yellow solid in 18.1% yield (over four 
steps) following the same procedures as described in Example 67, but starting from 4- 
(diethylamino)-2-hydroxybenzaldehyde (243f), instead of 243a via the intermediate 244f. ^H NMR: 
(DMSO) 5 9.60 (s, IH), 7.51 - 7.49 (m, 3H), 7.33 (dd, J=5.1, 1.2 Hz, IH), 7.27 (dd, J=8.2, 2.1 Hz, 
IH), 7.22 (dd, J=3.5, 1.2 Hz, IH), 7.02 (dd, J=5.0, 3.5 Hz, IH), 6.80 - 6.76 (m, 3H), 5.17 (s, 2H), 
3.40 (q, J=6.8 Hz, 4H), 1.13 (t, J=7.0 Hz, 6H). 



2-Acetamido-N-(2-amino-5-(thiophen-2-yl)phenyl)pyrimidine-5-carboxamide (250) 



Example 67f 




Example 68 




H 
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Scheme 51 



AC2O, pyridine, 110°C 



IVIe' 





247 



248 



249 



SnCl2 H2O, NH4OAC 
THF, DMF, MeOH 



IVIe' 




250: Example 68 



Step 1: N-(5-lodopyrimidin-2-yl)acetamide (248) 

[0463] 5-lodo-pyrimidin-2-ylamine (17, 1.1 g, 4.98 mmol) and acetic anhydride (14.94 mmol, 
1.41 mL) were dissolved in pyridine (20 mL) and stirred at 110°C for 48 hours. The reaction mixture 
was cooled and quenched with water (50 mL). Ethyl acetate (100 mL) was added and the resulting 
white precipitate was collected by filtration to afford title compound 248 as a white solid (300 mg, 
23% yield). NMR: (DMSO) 8 10.67 (s, IH), 8.85 (s, 2H), 2.18 (s, 3H). 

Step 2: 2-Acetamido-N-(2-nitro-5-(thiophen-2-yl)phenyl)pyrimidine-5-carboxamide (249) 
[0464] To a stirred solution of 248 (265 mg, 1.01 mmol) and Pd(PPh3)2Cl2 (35 mg, 0.05 mmol) 
in DMF (4 mL) was added 2-nitro-5-thiophen-2-yl-aniline (3, 288 mg, 1.3 mmol) and triethylamine (1.5 
mmol, 0.2 mL). The solution was purged with carbon monoxide and pressurized to 65 psi before 
being heated at 65°C with stirring for 15 hours. The solution was cooled and diluted with ethyl 
acetate (20 mL). The resulting yellow precipitate was collected by filtration to afford 249 as a yellow 
solid (145 mg, 40% yield). NMR: (DMSO) 8 11.02 (s, IH), 10.97 (s, IH), 9.15 (s, 2H), 8.10 (d, 
J=8.6 Hz, IH), 8.03 (d, J=2.0 Hz, IH), 7.80 - 7.76 (m, 3H), 7.26 (dd, J=4.9, 3.7 Hz, IH), 2.28 (s. 



3H). 
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step 3: 2-Acetamido-N-(2-amino-5-(thiophen-2-yl)phenyl)pyrimidine-5-carboxamide (250) 
[0465] Following the same procedure as described in Example 1, step 4, (with DMF as a co- 
solvent), the title compound 250 was obtained as a yellow solid in 32% yield. NMR: (DMSO) 8 
10.90 (s, IH), 9.87 (s, IH), 9.16 (s, 2H), 7.47 (d, J=2.2 Hz, IH), 7.36 (dd, J=5.1, 1.2 Hz, IH), 7.32 
(dd, J=8.4, 2.2 Hz, IH), 7.25 (dd, J=3.5, 1.1 Hz, IH), 7.05 (dd, J=5.1, 3.7 Hz, IH), 6.81 (d, J=8.4 
Hz, IH), 5.33 (br s, 2H), 2.26 (s, 3H). 

Example 69a 



N-(2-Amino-5-(thiophen-2-yl)phenyl)-4-(3,5-dimethyl-lH-pyrazol-l-yl)benzamide (253a) 
Scheme 52 




o o 



1. (a) NaH, BOP, Pyridine, 
2-nitro-5-tliioplien-2-yi-anil ine (3) 
or (b) (i)(C0Ci)2, DCIVI 
(ii) pyridine, NaH, 
2-nitro-5-thiophen-2-yl-anil ine (3) 



isopropanol 




reflux 






IVle 


. ,N^Me 
a:R=-|-Np^ 


b:R=-|-NS 


IVIe 


IVIe 




253a: Example 69a 
253b: Example 69b 



Step 1: 4-(3,5-Dimethyl-lH-pyrazol-l-yl)benzoic acid (252a) 

[0466] 4'Hydrazinylbenzoic acid (251a, 2 g, 13.2 mmol) and pentane-2,4-dione (1.35 mL, 13.2 
mmol) were dissolved in isopropanol (40 ml) and refluxed for 15 hours. The solvent was removed 
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under reduced pressure to afford 252a as a white solid (2.85 g, 99% yield). NMR: (DMSO) 8 8.04 
(d, J=8.6 Hz, 2H), 7.66 (d, J=8.8 Hz, 2H), 6.14 (s, IH), 2.39 (s, 3H), 2.22 (s, 3H). 

Steps 2-3: N-(2-Amino-5-(thiophen-2-yl)phenyl)-4-(3,5-dimethyl-lH-pyrazol-l- 
yl)benzamide (253a) 

[0467] Starting from the acid 252a and following the same procedures as described in Example 
66 step 2, and Example 1 step 4, (with DMF as a co-solvent), the title compound 253a was obtained 
as a white solid in 14% yield (over two steps). ^H NMR: (DMSO) 8 9.81 (s, IH), 8.09 (d, J=8.4 Hz, 
2H), 7.64 (d, J=8.6 Hz, 2H), 7.46 (d, J=2.0 Hz, IH), 7.33 (dd, J=5.1, 1.2 Hz, IH), 7.28 (dd, J=8.2, 
2.2 Hz, IH), 7.23 (dd, J=3.5, 1.0 Hz, IH), 7.03 (dd, J=5.1, 3.5 Hz, IH), 6.80 (d, J=8.3 Hz, IH), 
6.12 (s, IH), 5.19 (s, 2H), 2.38 (s, 3H), 2.20 (s, 3H). 



Example 69b 




NH2 



N-(2-Amino-5-(thiophen-2-yl)phenyl)-4-(2,5-dimethyl-lH-pyrrol-l-yl)benzamide (253b) 
Step 1: 4-(3,5-Dimethyl-lH-pyrazol-l-yl)benzoic acid (252b) 

[0468] 4-Aminobenzoic acid (251b, 1.5 g, 10.9 mmol) and hexane-2,5-dione (1.28 ml, 10.9 

mmol) were dissolved in isopropanol (40 mL) and refluxed for 15 hours. The solvent was removed 
under reduced pressure to afford 252b as a white solid (2.35 g, 99% yield). ^H NMR: (DMSO) 8 8.02 
(d, J=8.6 Hz, 2H), 7.36 (d, J=8.6 Hz, 2H), 5.81 (s, 2H), 1.98 (s, 6H). 

Steps 2 - 3: N-(2-Amino-5-(thiophen-2-yl)phenyl)-4-(2,5-dimethyl-lH-pyrrol-l-yl)benzamide 
(253b) 

[0469] Starting from the acid 252b and following the same procedures as described in Example 
66 step 2, and Example 1 step 4, (with DMF as a co-solvent), the title compound 253b was obtained 
as beige solid in 28% yield over two steps. ^H NMR: (DMSO) 8 9.85 (s, IH), 8.14 (d, J=8.4 Hz, 2H), 
7.49 (d, J=2.0 Hz, IH), 7.44 (d, J=8.4 Hz, 2H), 7.37 (dd, J=5.1, 1.2 Hz, IH), 7.32 (dd, J=8.5, 2.4 
Hz, IH), 7.26 (dd, J=3.6, 1.0 Hz, IH), 7.07 (dd, J=5.1, 3.5 Hz, IH), 6.83 (d, J=8.4 Hz, IH), 5.86 
(s, 2H), 5.24 (s, 2H), 2.05 (s, 6H). 



10/574,088 

Substitute specification (marked up) 



341 



Example 70a 



9-^ 




N-(2-amino-5-(thiophen-2-yl)phenyl)benzo[d][l,3]dioxole-5-carboxamide (256a) 
Scheme 53 



O NaCIOz, Na2H2P04 

R^H 2-methyl-2-butene 
f-BuOH, H2O 



R'^OH 



1. NaH, BOP, Pyridine, 
2-nitro-5-thiophen-2-yl-aniline (3) 



2. SnCl2 H2O, NH4OAC, 
THF, DMF, MeOH 




256a: Example 70a 
256b: Example 70b 
256c: Example 70c 



Step 1: Benzo[d][l,3]dioxole-5-carboxylic acid (255a) 

[0470] To a stirred solution of benzo[d][l,3]clioxole-5-carbaldehyde (254a, 2 g, 13.3 mmol), 
Na2H2P04 (6.38 g, 53.2 mmol), and 2-methyl-2-butene (9.85 mL, 93.1 mmol) in t-BuOH (41 mL) and 

water (17 mL) was added sodium chlorite (7.19 g, 79.9 mmol). The resulting reaction mixture was 
stirred for 2 hours at room temperature. Water (100 mL) and IM HCI (25 mL) were added and the 
mixture was extracted with EtOAc (2 x 50 mL). The organic phase was separated, dried with sodium 
sulfate and evaporated under reduced pressure. The resulting solid was triturated with EtOAc (20 
mL) to yield the title compound 255a as a white solid (1.9 g, 86% yield). NMR: (DMSO) 8 12.72 
(br s, IH), 7.53 - 7.50 (m, IH), 7.34 - 7.32 (m, IH), 6.99 - 6.95 (m, IH), 6.10 (s, 2H). 

Steps 2-3: N-(2-Amino-5-(thiophen-2-yl)phenyl)benzo[d][l,3]dioxole-5-carboxamide 
(256a) 

[0471] Following the same procedures as described in Example 1, steps 3 and 4, (with DMF as a 
co-solvent), the title compound 256a was obtained as a light orange solid in 22% yield (over two 
steps). NMR: (DMSO) 8 9.59 (s, IH), 7.60 (dd, J=8.0, 1.6 Hz, IH), 7.55 (d, J=1.6 Hz, IH), 7.43 
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(d, J=2.2 Hz, IH), 7.35 (dd, J=4.9, 0.6 Hz, IH), 7.29 (dd, J=8.2, 2.2 Hz, IH), 7.24 (dd, J=3.7, 1.0 
Hz, IH), 7.06 - 7.04 (m, 2H), 6.79 (d, J=8.2 Hz, IH), 6.13 (s, 2H), 5.15 (br s, 2H). 

Example 70b 



N-(2-Amino-5-(thiophen-2-yl)phenyl)-2,3-dihydrobenzo[b][l,4]dioxjne-6-carboxamide 



Steps 1 - 3: N-(2-Amino-5-(thiophen-2-yl)phenyl)-2,3-dihydrobenzo[b][l,4]dioxine-6- 
carboxamide (256b) 

[0472] Following the same procedures as described in Example 70a step 1 and Example 1, 
steps 3 and 4, (with DMF as a co-solvent), the title compound 256b was obtained as an orange solid 
in 38% yield (over three steps). ^H NMR: (DMSO) 8 9.57 (s, IH), 7.54 (d, J=2.1 Hz, IH), 7.51 (dd, 
J=8.4, 2.1 Hz, IH), 7.42 (d, J=2.1 Hz, IH), 7.33 (dd, J=5.1, 1.2 Hz, IH), 7.26 (dd, J=8.4, 2.3 Hz, 
IH), 7.22 (dd, J=3.5, 1.2 Hz, IH), 7.02 (dd, J=5.1, 3.5 Hz, IH), 6.95 (d, J=8.2 Hz, IH), 6.79 (d, 
J=8.4 Hz, IH), 5.11 (s, 2H), 4.31 - 4.28 (m, 4H). 



N-(2-Amino-5-(thiophen-2-yl)phenyl)-7-methoxybenzo[d][l,3]dioxole-5-carboxaniide (256c) 

Steps 1 -3: N-(2-amino-5-(thiophen-2-yl)phenyl)-7-methoxybenzo[d][l,3]dioxole-5- 
carboxamide (256c) 

[0473] Following the same procedures as described in Example 70a step 1 and Example 1, 
steps 3 and 4, (with DMF as a co-solvent), the title compound 256c was obtained as an orange solid 
in 20% yield (over three steps). ^H NMR: (DMSO) 8 9.60 (s, IH), 7.41 (d, J=2.2 Hz, IH), 7.36 (d, 
J=1.4 Hz, IH), 7.34 (dd, J=5.2, 1.2 Hz, IH), 7.30 - 7.26 (m, 2H), 7.23 (dd, J=3.6, 1.2 Hz, IH), 
7.04 (dd, J=4.9, 3.5 Hz, IH), 6.79 (d, J=8.4 Hz, IH), 6.10 (s, 2H), 5.14 (br s, 2H), 3.91 (s, 3H). 




(256b) 



Example 70c 
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Example 71a 




N-(2-Amino-5-(thiophen-2-yl)phenyl)-3,4-dimethoxybenzamide (258a) 
Scheme 54 



o 

R^OH 



257a-g 



1. NaH, BOP, Pyridine, 
2-nitro-5-tliioplien-2-yl-aniline (3) 



2. SnGl2 X 2H2O, NH4OAC, 
THF, DIVIF, IVIeOH 




258a: Example 71a 
258b: Exampis 71b 
258c: Example 71c 
258d: Exampis 71 d 
258e: Example 71 e 
258f: Example 71f 
258g: Example 71 g 







H H 


-=C»'' 







steps 1-2: N-(2-Amino-5-(thiophen-2-yl)phenyl)-3,4-dimethoxybenzamide (258a) 
[0474] Following the same procedures as described in Example 1 , steps 3 and 4, (with DMF as a 
co-solvent), but substituting compound 4 with compound 257a, the title compound 258a was 
obtained as a beige solid in 56% yield. NMR: (DMSO) 8 9.64 (s, IH), 7.63 (dd, J=8.2, 2.0 Hz, IH), 
7.57 (d, J=2.2 Hz, IH), 7.42 (d, J=2.2 Hz, IH), 7.33 (dd, J=5.1, 1.2 Hz, IH), 7.28 (dd, J=8.3, 2.3 
Hz, IH), 7.23 (dd, J=3.5, 1.2 Hz, IH), 7.05 (d, J=8.6 Hz, IH), 7.02 (dd, J=5.1, 3.6 Hz, IH), 6.79 
(d, J=8.3 Hz, IH), 5.12 (br s, 2H), 3.83 (s, 3H), 3.82 (s, 3H). 
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Example 71b 




'NH° 



N-(2-Amino-5-(thiophen-2-yl)phenyl)-lH-benzo[d][l,2,3]triazole-5-carboxamide (258b) 

Steps 1-2: N-(2-Amino-5-(thiophen-2-yl)phenyl)-lH-benzo[d][l,2,3]triazole-5-carboxamide 
(28b) 

[0475] Following the same procedures as described in Example 1 , steps 3 and 4, (with DMF as a 
co-solvent), but substituting compound 4 with compound 257b, the title compound 258b was 

obtained as an orange solid in 16% yield (over two steps). NMR: (DMSO) 8 9.90 (s, IH), 8.66 (s, 
IH), 8.05 (d, J=9.8 Hz, IH), 7.96 (d, J=8.6 Hz, IH), 7.49 (d, J=2.0 Hz, IH), 7.33 (dd, J=5.1, 1.2 
Hz, IH), 7.30 (dd, J=8.2, 2.2 Hz, IH), 7.23 (dd, J=3.5, 1.1 Hz, IH), 7.03 (dd, J=5.0, 3.7 Hz, IH) 
6.81 (d, J=8.4 Hz, IH), 5.23 (br s, 2H). 



N-(2-Amino-5-(thiophen-2-yl)phenyl)-2-(pyridin-4-yl)thiazole-4-carboxamide (258c) 
Steps 1 - 2: N-(2-Amino-5-(thiophen-2-yl)phenyl)-2-(pyridin-4-yl)thiazole-4-carboxamide 
(258c) 

[0476] Following the same procedures as described in Example 1, steps 3 and 4, (with DMF as a 
co-solvent), but substituting compound 4 with compound 257c, the title compound 258c was 
obtained as an off white solid in 28% yield (over two steps). ^H NMR: (DMSO) 8 9.94 (s, IH), 8.78 (m, 
3H), 8.11 (dd, J=4.3, 1.6 Hz, 2H), 7.64 (d, J=2.2 Hz, IH), 7.38 (dd, J=5.1, 1.0 Hz, IH), 7.33 (dd, 
J=8.2, 2.1 Hz, IH), 7.28 (dd, J=3.7, 1.2 Hz, IH), 7.07 (dd, J=5.1, 3.7 Hz, IH), 6.86 (d, J=8.4 Hz, 
IH), 5.23 (s, 2H). 
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Example 7 Id 




N-(2-Amino-5-(thiophen-2-yl)phenyl)-lH-benzo[d]imidazole-5-carboxamide (28d) 

Steps 1-2: N-(2-amino-5-(thiophen-2-yl)phenyl)-lH-benzo[d]imidazole-5-carboxamide 
(258d) 

[0477] Following the same procedures as described in Example 1 , steps 3 and 4, (with DMF as a 
co-solvent), but substituting compound 4 with compound 257d, the title compound 258d was 
obtained as a white solid in 29% yield (over two steps). NMR: (DMSO) 8 9.72 (s, IH), 8.34 (s, 2H), 
7.87 - 7.85 (m, 2H), 7.48 (d, J=1.8 Hz, IH), 7.34 (dd, J=5.1, 1.0 Hz, IH), 7.28 (dd, J=8.1, 5.2 Hz, 
IH), 7.23 (dd, J=3.5, 1.2 Hz, IH), 7.03 (dd, J=5.1, 3.6 Hz, IH), 6.80 (d, J=8.4 Hz, IH), 5.15 (s, 
2H). 



Steps 1 - 2: N-(2-Amino-5-(thiophen-2-yl)phenyl)-2-naphthamide (258e) 

[0478] Following the same procedures as described in Example 1, steps 3 and 4, (with DMF as a 
co-solvent), but substituting compound 4 with compound 257e, the title compound 258e was 
obtained as a yellow solid in 15% yield (over two steps). ^H NMR: (DMSO) 8 9.90 (s, IH), 8.62 (s, 
IH), 8.07 - 7.98 (m, 4H), 7.63 - 7.60 (m, 2H), 7.51 (d, J=2.1 Hz, IH), 7.34 (dd, J=5.1, 1.2 Hz, IH), 
7.30 (dd, J=8.4, 2.2 Hz, IH), 7.24 (dd, J=3.5, 1.2 Hz, IH), 7.04 (dd, J=5.1, 3.7 Hz, IH), 6.81 (d, 
J=8.4Hz, IH), 5.21 (s, 2H). 



Example 71 e 




N-(2-amlno-5-(thlophen-2-yl)phenyl)-2-naphthamlde (258e) 
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Example 71f 



OH 




N-(2-amino-5-(thiophen-2-yl)phenyl)benzo[b]thiophene-2-carboxamide (258f) 

Steps 1 - 2: N-(2-Amino-5-(thiophen-2-yl)phenyl)benzo[b]thiophene-2-carboxamide (258f) 
[0479] Following the same procedures as described in Example 1 , steps 3 and 4, (with DMF as a 
co-solvent), but substituting compound 4 with compound 257f , the title compound 258f was 
obtained as a brown solid in 12% yield (over two steps). NMR: (DMSO) 8 9.99 (s, IH), 8.32 (s, 
IH), 8.03 (dd, J=8.4, 2.0 Hz, IH), 7.97 (dd, J=6.6, 2.7 Hz, IH), 7.49 - 7.43 (m, 3H), 7.33 (dd, 
J=5.0, 1.1 Hz, IH), 7.30 (dd, J=8.2, 2.2 Hz, IH), 7.24 (dd, J=3.6, 1.0 Hz, IH), 7.03 (dd, J=5.2, 
3.7 Hz, IH), 6.80 (d, J=8.4 Hz, IH), 5.24 (s, 2H). 

Example 71 g 




NHp 

N-(2-amino-5-(thiophen-2-yl)phenyl)-3,4-dihydro-2H-benzo[b][l,4]dioxepine-7- 
carboxamide (258g) 

Steps 1-2: N-(2-Amino-5-(thiophen-2-yl)phenyl)-3,4-dihydro-2H-benzo[b][l,4]dioxepine-7- 
carboxamide (258g) 

[0480] Following the same procedures as described in Example 1, steps 3 and 4, (with DMF as a 
co-solvent), but substituting compound 4 with compound 257g, the title compound 258g was 
obtained as an orange solid in 15% yield (over two steps). ^H NMR: (DMSO) 8 9.61 (s, IH), 7.63 (d, 
J=2.2 Hz, IH), 7.59 (dd, J=8.4, 2.2 Hz, IH), 7.41 (d, J=2.0 Hz, IH), 7.33 (d, J=5.1 Hz, IH), 7.27 
(dd, J=8.2, 2.2 Hz, IH), 7.22 (dd, J=3.5, 1.0 Hz, IH), 7.06 - 7.01 (m, 2H), 6.78 (d, J=8.4 Hz, IH), 
5.12 (br s, 2H), 4.22 - 4.17 (m, 4H), 2.16 (quintet, J=5.5 Hz, 2H). 
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N-(2-Amino-5-(thiophen-2-yl)phenyl)-5-bromobenzo[b]thiophene-2-carboxamide (261a) 
Scheme 55 

1. LiOH.THF, H2O 
2(a). NaH, BOP, Pyridine, 
2-nitro-5-thiophen-2-yl-anil ine (3) 
or (b) (i)(COCI)2, DCM 
(ii) pyridine, NaH, 
2-nitro-5-tliioplien-2-yi-anii ine (3) 



K2CO3, DiVIF, 60°C 




a: Ri=Br, R^=H 

b: Ri=OMe, R2=OMe 



261a: Example 72a 
261b: Example 72b 

Step 1: Methyl 5-bromobenzo[b]thiophene-2-carboxylate (260a) 
[0481] To a stirred solution of 259a (2 g, 9.90 mmol) in DMF (20 mL) was added methyl 
thioglycolate (10.9 mmol, 0.97 mL) and potassium carbonate (5.47 g, 39.6 mmol). The resulting 
mixture was stirred at 60°C for 15 hours. The DMF was removed under reduced pressure, water (50 
mL) was added and the mixture was extracted with ethyl acetate (2 x 40 mL). The organic phase was 
separated and dried with sodium sulfate, the solvent was removed under reduced pressure and the 
resulting solid was dried under vacuum. This afforded 260a as a white solid (1.3 g, 49% yield). 
NMR: (DMSO) 8 8.22 (d, J=2.0 Hz, IH), 8.11 (s, IH), 8.00 (d, J=8.0 Hz, IH), 7.62 (dd, J=8.6, 2.0 
Hz, IH), 3.88 (s, 3H). 
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steps 2-4: N-(2-Amino-5-(thiophen-2-yl)phenyl)-5-bromobenzo[b]thiophene-2- 
carboxamide (261a) 

[0482] Following the same procedure as described in Example 4 step 3 and then the procedures 
described in Example 66 step 2, and Example 1 step 4, (with DMF as a co-solvent), the title 
compound 261a was obtained as a beige solid in 32% yield (over three steps). NMR: (DMSO) 8 
10.08 (s, IH), 8.27 (s, IH), 8.23 (d, J=1.8 Hz, IH), 8.02 (d, J=8.6 Hz, IH), 7.60 (dd, J=8.6, 2.0 

Hz, IH), 7.43 (d, J=2.3 Hz, IH), 7.34 (dd, J=5.0, 1.2 Hz, IH), 7.30 (dd, J=8.2, 2.2 Hz, IH), 7.24 
(dd, J=3.5, 1.2 Hz, IH), 7.03 (dd, J=5.1, 3.5 Hz, IH), 6.79 (d, J=8.2 Hz, IH), 5.25 (s, 2H). 



N-(2-Amino-5-(thiophen-2-yl)phenyl)-5,6-dimethoxybenzo[b]thiophene-2-carboxamide 



Steps 1-4: N-(2-Amino-5-(thiophen-2-yl)phenyl)-5,6-dimethoxybenzo[b]thiophene-2- 
carboxamide (261b) 

[0483] Following the same procedure as described in Example 72a step 1, but substituting 
compound 259a with compound 259b, then following the procedures described in Example 4 step 
3 and Example 1, steps 3 and 4, (with DMF as a co-solvent), the title compound 261b was obtained 
as a yellow solid in 20% yield (over four steps). ^H NMR: (DMSO) 8 9.87 (s, IH), 8.14 (s, IH), 7.58 
(s, IH), 7.44 (d, J=2.2 Hz, IH), 7.41 (s, IH), 7.34 (dd, J=5.1, 1.1 Hz, IH), 7.29 (dd, J=8.4, 2.3 Hz, 
IH), 7.03 (dd, J=4.9, 3.5 Hz, IH), 6.80 (d, J=8.4 Hz, IH), 5.20 (s, 2H), 3.85 (s, 3H), 3.84 (s, 3H). 



N-(2-amino-5-(thiophen-2-yl)phenyl)-5-(pyridin-3-yl)benzo[b]thiophene-2-carboxamide 
(262) 



Example 72b 




(261b) 



Example 73 
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Scheme 56 




Cr 

N 



.B(OH)2 




TPP, POT, K2CO3 
DME, H2O, 80°C 



261a 



H2N 

262: Example 73 



Step 1 : N-(2-Amino-5-(thiophen-2-yl)phenyl)-5-(pyridin-3-yl)benzo[b]thiophene-2- 
carboxamide (262) 

[0484] To a stirred solution of 261a (120 mg, 0.26 mmol) and pyridin-3-yl-3-boronic acid (123 
mg, 0.34 mmol) in a 2:1 mixture of DME-water (9 mL), was added Pd(PPh3)4 (22 mg, 0.018 mmol), 
tri-o-toly phosphine (6 mg, 0.018 mmol) and potassium carbonate (109 mg, 0.79 mmol). The 
solution was degassed with N2 for 5 minutes and then heated at 80 °C for 15 hours. Water (50 mL) 
was added and the mixture was extracted with ethyl acetate (2 x 40 mL). The organic layer was 
separated, dried with sodium sulfate and evaporated under reduced pressure. The residue was 
purified by flash chromatography on silica gel, eluent ethyl acetate. A subsequent trituration was 
performed with DCM for 15 minutes to yield 262 as a white solid (80 mg, 67% yield). NMR: 
(DMSO) 5 10.09 (s, IH), 8.99 (dd, J=2.3, 0.8 Hz, IH), 8.58 (dd, J=4.7, 1.6 Hz, IH), 8.38 (s, IH), 
8.33 (d, J=1.4Hz, IH), 8.17 (ddd, J=9.6, 3.9, 1.8 Hz, IH), 7.83 (dd, J=8.5, 1.8 Hz, IH), 7.53 - 
7.50 (m, 2H), 7.46 (d, J=2.2 Hz, IH), 7.34 (dd, J=5.1, 1.2 Hz, IH), 7.31 (dd, J=8.2, 2.2 Hz, IH), 
7.25 (dd, J=3.5, 1.2 Hz, IH), 7.03 (dd, J=5.1, 3.7 Hz, IH), 6.81 (d, J=8.4 Hz, IH), 5.74 (s, 2H). 



N-(2-Amino-5-(thiophen-2-yl)phenyl)-4H-benzo[d][l,3]dioxine-6-carboxamide (264) 



Example 74 
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Scheme 57 



HO' 




o 



"OMe 



paraform/ 




1. LiOH.THF, H2O 
2. NaH, BOP, Pyridine, 
^OMe 2-nitro-5-tliioplien-2-yl-aniline (3) 




;i2 X 2H2O, NH40 

HF, DIVIF, IVIeOH 



263 



264: Example 74 



Step 1. 4H-Benzo[l,3]dioxine-6-carboxylic acid methyl ester (263) 

[0485] Title compound 263 was prepared starting from methyl 4-hydroxybenzoate according to 

the procedure described in Monatsh. Chem., 102; 1971; 946-950. 

Steps 2-4: N-(2-Amino-5-(thiophen-2-yl)phenyl)-4H-benzo[d][l,3]dioxine-6-carboxamide 
(264) 

[0486] Following the same procedure as described in Example 4 step 3, but substituting 
compound 21 with compound 263, then following the procedures described in Example 1, steps 3 
and 4, (with DMF as a co-solvent), the title compound 264 was obtained as an off white solid in 37% 
yield (over three steps). NMR: (DMSO) 8 9.60 (s, IH), 7.82 (dd, J=8.6, 2.2 Hz, IH), 7.74 (d, 
J=2.1 Hz, IH), 7.41 (d, J=2.1 Hz, IH), 7.33 (dd, J=5.1, 1.2 Hz, IH), 7.26 (dd, J=8.4, 2.3 Hz, IH), 
7.21 (dd, J=3.5, 1.2 Hz, IH), 7.02 (dd, J=5.1, 3.8 Hz, IH), 6.94 (d, J=8.6 Hz, IH), 6.77 (d, J=8.4 
Hz, IH), 5.32 (s, 2H), 5.11 (s, 2H), 4.94 (s, 2H). 



6-(2-Morpholinoethoxy)-N-(2-amino-5-(thiophen-2-yl)phenyl)benzofuran-2-carboxamide 
(269) 



Example 75 
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lO-'^^OH 



Scheme 58 

o 



K2CO3, DMF, 80°C BnO' 



.mi. 



K2C03 

DMF/acetone 
60°C 




1. LiOH.THF, H2O 
2. NaH, BOP, pyridine, 



O^N ff-^^^r- ^ / 9 ) 2-nitro-5-thiophen-2-yl-aniline(3) O*^ 

3. SnCI, H,0. NH.OAc. 



269: Example 75 268 

Step 1 : Methyl 6-(benzyloxy)benzof uran-2-carboxylate (266) 

[0487] Following the same procedure as described in Example 67a step 1, but substituting 
compound 243a with compound 265, the title compound 266 was obtained as a white solid in 49% 
yield. NMR: (DMSO) 8 7.68 - 7.64 (m, 2H), 7.49 - 7.45 (m, 2H), 7.42 - 7.31 (m, 4H), 7.07 - 
7.04 (m, IH), 5.18 (s, 2H), 3.85 (s, 2H). 

Step 2: Methyl 6-hydroxybenzofuran-2-carboxylate (267) 

[0488] To a stirred solution of 266 (1.2 g, 4.26 mmol) in methanol (20 mL) was added 10% 
palladium on charcoal (250 mg). The flask was purged with hydrogen gas for 1 minute and then the 

reaction was stirred under a hydrogen atmosphere for 15 hours. The palladium was filtered through 
a celite pad, the filtrate was evaporated under reduced pressure, and the resulting solid dried under 
vacuum to afford 267 as a white solid (700 mg, 86%). NMR: (DMSO) 8 10.07 (s, IH), 7.63 (s, 
IH), 7.56 (d, J=8.0 Hz, IH), 6.98 (s, IH), 6.84 (d, J=9.0 Hz, IH), 3.84 (s, 3H). 

Step 3: Methyl 6-(2-morpholinoethoxy)benzofuran-2-carboxylate (268) 

[0489] To a stirred solution of 267 (650 mg, 3.39 mmol) in a 1:1 mixture of DMF-acetone (20 
mL) was added 4-(2-chloroethyl)morpholine (630 mg, 3.39 mmol) and potassium carbonate (937 mg, 
6.78 mmol). The reaction mixture was stirred at 60°C for 72 hours. The solvents were removed 
under reduced pressure and water (50 mL) was added to the residue. 2M Sodium carbonate solution 
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(20 mU was added and the resultant solution was extracted with ethyl acetate (2 x 40 mL). The 
organic phase was separated, dried with sodium sulfate and the solvents removed under reduced 
pressure. The residue was purified by flash chromatography on silica gel, eluting with a gradient of 
1:1 ethyl acetate-hexanes, then ethyl acetate, then 9:1 ethyl acetate-methanol. This afforded 268 as 
a clear oil (760 mg, 73% yield). NMR: (DMSO) 8 7.67 - 7.63 (m, 2H), 7.32 (s, IH), 6.98 (d, J=8.5 



Hz, IH), 4.14 - 4.16 (m, 2H), 3.85 (s, 3H), 3.57 - 3.55 (m, 4H), 2.88 - 2.86 (m, 2H), 2.72 - 2.70 



Steps 4-6: 6-(2-Morpholinoethoxy)-N-(2-amino-5-(thiophen-2-yl)phenyl)benzofuran-2- 
carboxamide (269) 

[0490] Following the same procedure as described in Example 4 step 3, but substituting 
compound 21 with compound 268, then following the procedures described in Example 1, steps 3 
and 4, the title compound 269 was obtained as an off white solid in 1.3% yield (over three steps). 
NMR: (DMSO) 8 7.21 (d, IH), 7.14 (d, 2H), 6.95 (d, IH), 6.84 - 6.79 (m, 3H), 6.62 - 6.57 (m, 2H), 
6.49 (d, IH), 3.80 (m, 2H), 3.30 (m, 4H), 2.46 (m, 2H), 2.21 (m, 4H). 



(m, 4H). 



Example 76 




N-(2-Amino-5-(3H-l,2,3-triazol-4-yl)phenyl)-4-methoxybenzamide (273) 
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Scheme 59 




273: Example 76 272 

Step 1: 5-(2-(Trimethylsilyl)ethynyl)-2-nitrobenzenamine (270) 
[0491] Following a procedure described in Example 15, step 1 (scheme 13) but running the 
reaction at 80°C instead of the room temperature the title compound 270 was obtained in 68% 
yield. NMR: (400.2 MHz, CDCI3) 8 (ppm): 8.06 (d, J=8.8 Hz; IH); 6.92 (d, J=1.6 Hz; IH); 6.76 
(dd, J=1.6, 8.8Hz; IH); 5.70 (bs; 2H); 0.29 (s; 9H). MS: calc: 234.3; found: 235.1 (M+H). 

Step 2: 2-Nitro-5-(3H-l,2,3-triazol-4-yl)benzenamine (271) 

[0492] The cleavage of the trimethylsilyl group was achieved employing the same procedure as 
described in Example 4, step 3 (scheme 3) but substituting compound 21 for the compound 270. 
The crude product was used in the next cycloaddition step following the procedure described in 
Example 48, step 2 (scheme 26) but 'using m-xylene instead of toluene as a solvent, to afford the 
title compound 271 (9% yield in two steps). MS: calc: 205.2; found: 206.1 (M+H) 

Step 3: 4-Methoxy-N-(2-nitro-5-(3H-l,2,3-triazol-4-yl)phenyl)benzamide (272) 
[0493] Following the same procedure described in Example 43, step 4 (scheme 31) but 
substituting compound 150 for compound 271, the title compound 272 was obtained as an oil and 
used in the next step without further purification. 
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step 4: N-(2-Amino-5-(3H-l,2,3-triazol-4-yl)phenyl)-4-methoxybenzamide (273) 
[0494] Following the same procedure as described in Example 48, step 3 (scheme 36) but 
substituting compound 171 for the compound 272 and using ethyl acetate as a solvent instead of 
methanol, the title compound 273 was obtained in 25% yield (over two steps). NMR: (400.2 MHz, 
DMSO) 8 (ppm): 9.62 (s, IH); 8.08 (bs, 2H); 7.97 (d, J=8.5 Hz; 2H); 7.62 (s, IH); 7.45 (d, J=8.2 Hz; 
IH); 7.03 (d, J=8.5 Hz; 2H); 6.82 (d, J=8.2 Hz; IH); 5.11 (bs, 2H); 3.83 (s, 3H). MS: calc: 309.3; 
found: 310.1 (M+H) 

EXAMPLE 77 




N-(2-amino-5-(lH-tetrazol-5-yl)phenyl)-4-methoxybenzamide 277 
Scheme 60 

NO2 




277: Example 77 276 

Step 1: 3-Amino-4-nitrobenzonitrile (274) 

[0495] A suspension of bromoarene 2 (801 mg; 3.7 mmol) and zinc cyanide (570mg; 4.85mmol; 
1.3eq.) in degassed dimethylformamide (15 mL) was stirred at room temperature under nitrogen in 

the dark for 45 min and then treated with tetrakis(triphenylphosphine) palladium(O) (310mg, 
1.6mmol). The mixture was stirred at 90°C for 18h; filtered through a celite pad, concentrated under 
reduced pressure and purified by flash chromatography on silica gel, eluent EtOAc-hexane (1:1) to 



10/574,088 

Substitute specification (marked up) 



355 



afford the title compound 274 (380 mg, 63% yield). NMR: (400.2 MHz, CDCb) 8 (ppm): 8.22 (d, 
J=8.6 Hz; IH); 7.19 (d, J=1.8 Hz; IH); 6.95 (dd, J=1.8, 8.6 Hz; IH); 6.27 (bs; 2H). MS: calc: 
163.1; found: 164.1 (M+H) 

Step 2: 2-Nitro-5-(lH-tetrazol-5-yl)benzenamine (275) 

[0496] Following the procedure as described in Example 48, step 2 (scheme 36), but using m- 
xylene instead of toluene as a solvent, the title compound 275 was obtained in 79% yield. NMR: 
(400.2 MHz, CDCy 8 (ppm): 8.21 (d, J-9.0 Hz; IH); 7.74 (d, J=1.6 Hz; IH); 7.50 (dd, J=1.6, 9.0 
Hz; IH); 6.29 (bs; 2H). MS: calc: 206.2; found: 207.1 (M+H) 

Step 3: 4-Methoxy-N-(2-nitro-5-(lH-tetrazol-5-y!)phenyl)benzamide (276) 

[0497] Following the same procedure as described in Example 43, step 4 (scheme 31) but 

substituting compound 150 for compound 275, the title compound 276 was obtained as an oil and 

was taken to the next step without further purification. 

Step 4: N-(2-aniino-5-(lH-tetrazol-5-yl)phenyl)-4-methoxybenzamide (277) 
[0498] Following the same procedure as described in Example 48, step 3 (scheme 36) but 
substituting compound 171 for the compound 276 the title compound 277 was obtained in 14% 
yield (over two steps). ^H NMR: (400.2 MHz, DMSO) 8 (ppm): 9.63 (s, IH); 7.98 (d, J=8.8 Hz; 2H); 
7.81 (d, J= 2.0 Hz; IH); 7.61 (dd; J=2.0, 8.4 Hz; IH); 7.04 (d, J= 8.8 Hz; 2H); 6.85 (d, J= 8.4 Hz; 
IH); 3.85 (s, 3H). MS: calc: 310.3; found: 311.1 (M+H) 



Example 78 
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N-(2-amino-5-(thiophen-2-yl)phenyl)-l-methyl-lH-benzo[d]imidazole-5-carboxamide (283) 



Scheme 61 



Hj/Pd/C/EIOAc, rT 



O 



NH2 




step 1: 4-(Methylamino)-3-nitrobenzoic acid (279) 

[0499] A 40% solution of methylamine in water (11 mL; 128mmol) (or any other primary amine) 
was slowly added to a stirring suspension of 4-fluoro-3-nitrobenzoic acid (278, 6.1g; 32.9mmol) in 
DMF (20mL) at room temperature. After the addition was completed the mixture was stirred at the 
same temperature for 60min; concentrated in vacuo, and suspended in 5% KHSO4 (final pH=2). The 
suspension was stirred overnight; the precipitate was collected by filtration, washed with water, then 
with ether and dried to afford the title compound 279 (6.5g; 100% yield). NMR: (400.2 MHz, 
DMSO) 5 (ppm): 12.8 (bs; IH). 8.59 (d, J= 2.0 Hz; IH); 8.55 (q, J= 5.0 Hz; IH); 7.96 (dd, J= 2.0, 
9.1 Hz; IH); 7.04 (d, J= 9.1 Hz; IH); 3.00 (d, J= 5.0 Hz; 3H). MS: calc: 196.2; found: 197.1 (M+H) 

Step 2: 3-Amino-4-(methylamino)benzoic acid (280) 

[0500] Following the same procedure as described in Example 48, step 3 (scheme 36) but 
substituting compound 171 for compound 279, to give the title compound in 81% yield. ^H NMR: 
(400.2 MHz, DMSO) 8 (ppm): 7.48 (d, J= 8.6 Hz; IH); 7.42 (s; IH); 7.54 (d, J= 8.6 Hz; IH); 3.57 
(bs; >4H); 2.80 (s; 3H). MS: calc: 166.1; found: 167.1 (M+H) 

Step 3: l-IVIethyl-lH-benzo[d]imidazole-5-carboxylic acid (281) 

[0501] A solution of the di-amino compound 280 (678mg; 4.1mmol) (or an o-aminophenol) in 
50% HCO2H (or any other carboxylic acid or an ortho-ester) in water (or anhydrous solvent if an ortho- 
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ester is used) was stirred at 85°C for 13h, concentrated, the residue was re-dissolved in water and 
lyophillized to afford the title compound 281 (712mg, 99% yield). NMR: (400.2 MHz, DMSO) 8 
(ppm): 12.9 (bs; IH); 8.80 (s; IH); 8.26 (d, J= 1.6 Hz; IH); 7.96 (dd, J= 1.6, 8.6 Hz; IH); 7.79 (d, 
J= 8.6 Hz; IH); 3.95 (s, 3H). MS: calc: 176.2; found: 177.1 (M+H). 

Step 4: l-Methyl-N-(2-nitro-5-(thiophen-2-yl)phenyl)-lH-benzo[d]imidazole-5-carboxamide 
(282) 

[0502] Following the same procedure as described in Example 1, step 3 (scheme 1) but 
substituting compound 4 for compound 281 the title compound 282 was obtained in 56% yield. ^H 
NMR: (400.2 MHz, DMSO) 8 (ppm): 10.9 (bs, IH); 8.35 (bs, 2H), 8.24 (d, J= 2.1 Hz, IH), 8.01 (d, J= 
8.6 Hz, IH), 7.91 (dd; J=1.6, 8.4 Hz; IH); 7.75 (m, 3H), 7.70 (dd; J=2.1, 8.6 Hz; IH); 7.23 (dd; J= 
3.7, 4.9 Hz; IH); 3.91 (s, 3H). MS: calc: 378.4; found: 379.1 (M+H) 

Step 5: N-(2-Amino-5-(thiophen-2-yl)phenyl)-l-methyl-lH-benzo[d]imidazole-5-carboxamide 
(283) 

[0503] Following the same procedure as described in Example 1, step 4 (scheme 1) but 
substituting compound 5 for compound 282, the title compound 283 was obtained in 99% yield. ^H 
NMR: (400.2 MHz, DMSO) 8 (ppm): 9.75 (s, IH), 8.38 (d, J= 1.0 Hz, IH), 8.34 (s, IH), 7.95 (dd; 
J=1.4, 8.4 Hz; IH); 7.68 (d, J= 8.4 Hz, IH), 7.50 (d; J=2.2 Hz; IH); 7.34 (dd; J=1.0, 5.0 Hz; IH); 
7.28 (dd; J=2.2, 8.4 Hz; IH); 7.24 (dd; J=1.4, 3.6 Hz; IH); 7.04 (dd; J= 3.6, 5.0 Hz; IH); 6.81 (d; 
J=8.4 Hz; IH); 3.90 (s, 3H). MS: calc: 348.4; found: 349.1 (M+H) 



Example 79 
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N-(2-amino-5-(thiophen-2-yl)phenyl)-l-methyl-lH-benzo[d][l,2,3]triazole-5-carboxamide 
(286) 
Scheme 62 




286: Example 79 



Step 1: l-Methyl-lH-benzo[d][l,2,3]triazole-5-carboxylic acid (284) 
[0504] To a stirred suspension of the diamine 280 (1 .08g; 6.48mmol) (or any other o- 
arylenediamine) in water (25 mL) at 0°C, concentrated HCI (5.4 mL) was added drop wise followed by 
slow addition of a solution of NaN02 (643mg; 9.3mmol) in water (10 mL). The reaction mixture was 
stirred at 0°C for 2h and then was allowed to warm up to 10°C over 4h; neutralized with a solution of 
KOH (5.6 g) in water (30mL) (final pH = 6); concentrated and purified by preparative HPLC in reverse 
phase mode (column aquasil C-18, elution 5% to 95% MeOH in water), to afford the title compound 
284 (211 mg; 18% yield). NMR: (400.2 MHz, DMSO) 8 (ppm): 8.35 (s; IH); 8.08 (dd, J= 1.4, 8.6 
Hz; IH); 7.75 (d, J= 1.4 Hz; IH); 4.03 (s, 3H). MS: calc: 177.1; found: 178.1 (M+H). 

Step 2: l-Methyl-N-(2-nitro-5-(thiophen-2-yl)phenyl)-lH-benzo[d][l,2,3]triazole-5- 
carboxamide (285) 

[0505] Following the same procedure as described in Example 1, step 3 (scheme 1) but 
substituting compound 4 for compound 284, the title compound 285 was obtained in 56% yield. ^H 
NMR: (400.2 MHz, DMSO) 8 (ppm): 11.0 (bs, IH); 8.72 (bs, IH), 8.12 (m, 2H), 8.07 (d, J= 8.7 Hz, 
IH), 8.01 (d, J= 8.7 Hz, IH), 7.73 (m, 3H), 7.23 (t; J= 4.7 Hz; IH); 4.38 (s, 3H). MS: calc: 379.4; 

found: 380.0 (M+H) 
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step 3: N-(2-Amino-5-(thiophen-2-yl)phenyl)-l-methyl-lH-benzo[d][l,2,3]triazole-5- 
carboxamide (286) 

[0506] Following the same procedure described in Example 1, step 4 (scheme 1) but 
substituting compound 5 for compound 285, the title compound 286 was obtained in 99% yield. 
NMR: (400.2 MHz, DMSO) 8 (ppm): 9.88 (s, IH); 8.75 (s, IH), 8.15 (dd; J=1.0, 8.6 Hz; IH); 7.95 
(dd, J= 1.0, 8.6 Hz, IH), 7.49 (d, J= 2.0 Hz, IH), 7.34 (dd; J=1.2, 5.1 Hz; IH); 7.30 (dd; J=2.0, 
8.3 Hz; IH); 7.24 (dd; J=1.2, 3.5 Hz; IH); 7.04 (dd; J= 3.5, 5.1 Hz; IH); 6.81 (d; J=8.3 Hz; IH); 
5.24 (bs, 2H); 4.37 (s, 3H). MS: calc: 349.4; found:350.1 (M+H) 
Example 80 
o 




N-(2-amino-5-(thiophen-2-yl)phenyl)H-imidazo[l,2-a]pyridine-6-carboxamide (291) 
Scheme 63 



N*'^^ THF: MbOH 




291: Example 80 



Step 1: Methyl H-imidazo[l,2-a]pyridine-6-carboxylate (288) 

[0507] A solution of 2-(bromomethyl)-l,3-dioxolane (0.18 ml; 1.67 mmol) in THF (3 mL) and 
water (0.2 ml) was treated with concentrated HCI (3 drops) and stirred at 88°C for 50 min. The 
solution was cooled down to 0°C and transferred into a vial containing 2-amino-5- 
methoxycarbonylpyridine (287, 204mg; 1.34mmol), Bu2SnCl2 (134 mg; 0.40 mmol) and NaHCOs 
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(410 mg) and stirred at room temperature for 2 days. The reaction mixture was diluted with ethyl 
acetate (60mL) and washed with saturated aqueous sodium chloride. The organic layer was dried 
(MgS04), filtered and concentrated. After chromatographic purification of the residue using 
preparative TLC on silica gel (eluent 50% ethyl acetate in dichloromethane), the title compound 288 
was obtained (74 mg, 31% yield). NMR: (500.7 MHz, CDCI3) 8 (ppm): 9.00 (s, IH); 7.80 (m, 4H); 
4.00 (s, 3H). MS: calc: 176.1; found: 177.1 (M+H) 

Step 2: H-lmidazo[l,2-a]pyridine-6-carboxyllc acid (289) 

[0508] Following the same procedure described for Example 46, step 2 (scheme 34) but 
substituting compound 162 for compound 288, the title compound 289 was obtained in 99% yield. 
MS: calc: 162.1; found: 163.1 (M+H) 

Step 3: N-(2-Nitro-5-(thiophen-2-yl)phenyl)H-imidazo[l,2-a]pyridine-6-carboxamide (290) 
[0509] Following the same procedure as described in Example 1, step 3 (scheme 1) but 
substituting compound 4 for compound 289, the title compound 290 was obtained in 22% yield. 

MS: calc: 364.2; found: 365.2 (M+H) 

Step 4: N-(2-amino-5-(thiophen-2-yl)phenyl) H-imidazo [1,2-a] pyridine-6-carboxamide 



[0510] Following the same procedure described in Example 1, step 4 (scheme 1) but 
substituting compound 5 for compound 290, the title compound 291 was obtained in 45% yield. ^H 
NMR (400.2 MHz, DMSO) 8 (ppm): 9.19 (s, IH); 7.99 (s, IH); 7.86 (d; J=8.5 Hz; IH); 7.67 (s, IH); 
7.64 (d; J=8.5 Hz; IH); 7.50 (s, IH); 7.37 (d; J= 8.5 Hz; IH); 7.22 (d; J= 4.9 Hz; IH); 7.21 (m, IH); 
7.01 (t; J= 4.9 Hz; IH); 6.91 (d; J=8.5 Hz; IH). MS: calc: 334.4; found: 335.1 (M+H) 



(291) 



Example 81 



o 
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N-(2-amino-5-(thiophen-2-yl)phenyl)H-imidazo[l,2-a]pyridine-2-carboxamide (296) 
Scheme 64 




296: Example 81 295 

Step 1: Ethyl H-imidazo[l,2-a]pyridine-2-carboxylate (293) 

[0511] To a solution of 2-aminopyridine (292, 1.1022g; 11.71 mmol) and BuaSnCb (431mg; 1.3 
mmol) in DIVIE (20mL), ethyl 3-bromopyruvate (1.56mL; 11.16mmol) was added to give an instant 
yellow precipitate. The suspension was stirred at room temperature for 2h, then solid K2CO3 (2.6g; 
18.8mmol) was added and the mixture stirred for additional 20h at the same temperature. The 
reaction mixture was then diluted with ethyl acetate (200mL) and washed with saturated aqueous 
sodium chloride. The organic layer was dried (MgS04), filtered and concentrated. The residue was 
purified by flash chromatography on silica gel (eluent 50% ethyl acetate in dichloromethane), to 
afford the title compound 293 (1.31g, 59% yield) as a white crystalline material. NMR(400.2 MHz, 
DMSO) S (ppm): 8.54 (m, IH); 8.53 (d; J-0.9 Hz; IH); 7.59 (ddd; J= 1.3, 2.0, 9.2 Hz; IH); 7.33 
(ddd; J= 1.3, 6.7, 9.2 Hz; IH); 6.98 (dt; J= 0.9, 7.8 Hz; IH); 4.30 (q; J=7.0 Hz; 2H); 1.32 (t; J=7.0 
Hz; 3H). MS: calc: 190.0; found: 191.1 (M+H). 

Step 2: H-lmidazo[l,2-a]pyridine-2-carboxylic acid (294) 

[0512] Following the same procedure described in Example 46, step 2 (scheme 34) but 
substituting compound 162 for compound 293, the title compound 294 was obtained in 99% yield. 
^H NMR (400.2 MHz, DMSO) 8 (ppm): 8.63 (dt, J= 1.2, 6.7 Hz; IH); 8.55 (d; J=0.8 Hz; IH); 7.63 (m; 
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IH); 7.42 (ddd; J= 1.2, 6.7, 7.8 Hz; IH); 7.06 (dt; J= 1.2, 7.8 Hz; IH); MS: calc: 162.1; found: 
163.1 (M+H) 

Step 3: N-(2-Nitro-5-(thiophen-2-yl)phenyl)H-imidazo[l,2-a]pyridine-2-carboxamide (295) 
[0513] Following the same procedure as described in Example 1, step 3 (scheme 1) but 
substituting compound 4 for compound 294 the title compound 295 was obtained in 95% yield. ^H 

NMR(400.2 MHz, DMSO) 8 (ppm): 11.9 (s, IH); 9.07 (d, J= 1.8 Hz; IH); 8.63 (m; 2H); 8.25 (d, J= 
8.8 Hz; IH); 7.77 (ddd; J= 1.0, 5.0, 12.3 Hz; IH); 7.71 (dd; J=1.0, 9.2 Hz; IH); 7.66 (dd; J=1.8, 

8.8 Hz; IH); 7.41 (ddd; J= 1.2, 6.7, 9.2 Hz; IH); 7.25 (dd; J=3.7, 5.0 Hz; IH); ); 7.05 (dt; J=1.2, 
12.3 Hz; IH). MS: calc: 364.2; found: 365.1 (M+H). 

Step 4: N-(2-Amino-5-(thiophen-2-yl)phenyl)H-imidazo[l,2-a]pyridine-2-carboxamide (296) 
[0514] Following the same procedure described in Example 1, step 4 (scheme 1) but 
substituting compound 5 for compound 223, the title compound 296 was obtained in 85% yield. ^H 
NMR (400.2 MHz, DMSO) 8 (ppm): 9.73 (s, IH), 8.62 (dt, J= 1.2; 6.8 Hz, IH), 8.50 (d, J= 0.7 Hz; 
IH); 7.76 (d; J=2.2 Hz; IH); 7.66 (d, J= 0.7 Hz, IH), 7.39 (dd; J=1.6, 6.8 Hz; IH); 7.36 (dt; J=1.6, 

4.9 Hz; IH); 7.26 (dd; J=2.2, 8.2 Hz; IH); 7.24 (dd; J= 1.2, 3.6 Hz; IH); 7.05 (m; IH); 7.01 (dd; J= 
1.2, 6.8 Hz; IH); 6.84 (d; J=8.2 Hz; IH); 5.13 (bs, 2H). MS: calc: 334.4; found: 335.1 (M+H). 



4-((3,4-Dimethoxyphenylamino)methyl)-N-(2-hydroxy-5-(thiophen-2-yl)phenyl) benzamide 
(301) 



Example 82 
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Scheme 65 




301: Example 82 



Step 1: 2-Nitro-4-(thiophen-2-yl)phenol (298) 

[0515] Following the same procedure as described in Example 1, step 2 (scheme 1) but 
substituting compound 2 for compound 297, the title compound 298 was obtained in 18% yield. 
NMR: (499.7 MHz, DMSO) 8 (ppm): 8.09 (s, IH); 7.82 (d, J= 9.0 Hz; IH); 7.54 (d, J= 3.5 Hz; IH); 
7.50 (s, IH); 7.18 (d, J= 9.0 Hz; IH); 7.13 (m, IH). MS: calc: 221.0; found: 219.9 (M-H). 

Step 2: (2-Nitro-4-(thiophen-2-yl)phenoxy)(tert-butyl)dimethylsilane (299) 

[0516] Following the same procedure as described in Example 19, step 2 (scheme 17) but 

substituting compound 90 for the compound 298 and using dichloromethane as a solvent instead of 

DMF, the title compound 299 was obtained which was used in the next step without further 

purification. 

Step 3: (2-Amino-4-(thiophen-2-yl)phenoxy)(tert-butyl)dimethylsilane (300) 
[0517] Following the same procedure described for Example 48, step 3 (scheme 36) but 
substituting compound 171 for compound 299 and using ethyl acetate and triethylamine as a 
solvent instead methanol, the title compound 300 was obtained in 41% yield over two steps. MS: 
calc: 305.5; found: 306.1 (M+H). 
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step 4: 4-((3,4-Dimethoxyphenylamino)niethyl)-N-(2-hydroxy-5-(thiophen-2-yl) phenyl) 
benzamide (301) 

[0518] Following the same procedure as described in Example 1, step 3 (Example 1) but 
substituting compound 3 for compound 300 and not using NaH as a base, the title compound 301 
was obtained in 17% yield (with 10% recovery of the starting material 228). NMR: (400.2 MHz, 
DMSO) 8 (ppm): 10.1 (s, IH); 9.52 (s, IH); 8.00 (s, IH); 7.92 (d, J=7.0, 2H); 7.49 (d, J=7.0, 2H); 
7.42 (m, IH); 7.33 (d, J=8.0, IH); 7.29 (s, IH); 7.07 (s, IH); 6.93 (d, J=8.0, IH); 6.65 (d, J=8.5, 
IH); 6.32 (s, IH); 5.98 (m, 2H); 4.30 (s, 2H); 3.65 (s, 3H); 3.58 (s, 3H). MS: calc: 460.5; found: 
461.1 (M+H) 



Example 83 




94dd: Example 20dd 302: Example 83 

[0519] Following the same procedure as described in Example 48, step 3 (scheme 36) but 
substituting compound 171 for compound 94dd and using ethyl acetate as a solvent instead of 
methanol, the title compound 302 was obtained in 26% yield. ^H NMR: (400.2 MHz, DMSO) 8 (ppm): 
9.60 (s, IH), 7.96 (d, J = 8.0, Hz, 2H); 7.36 (d, J = 2.1 Hz, IH); 7.20 (dd, J = 2.1, 8.3 Hz, IH); 

7.03 (d, J = 8.0, Hz, 2H); 7.00 (d, J = 3.5 Hz, IH); 6.78 (d, J = 8.3 Hz, IH), 6.70 (dd, J = 1.1, 3.5 
Hz, IH); 3.83 (s, 3H); 2.42 (d, J = 1.1 Hz, 3H). MS: calc: 338.4; found: 338.4 (M+H). 
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Example 84 




NH2 



2-(5-((2-Amino-5-(thiophen-2-yl)phenyl)carbamoyl)-2-methyl-lH-benzo[d]imidazol-l- 
yl)ethyl acetate (308) 
Scheme 67 




307 




308: Example 84 309: Example 85 

Step 1: 4-(2-Hydroxyethylamino)-3-nitrobenzolc acid (303) 

[0520] Following the same procedure as described for Example 78, step 1 (scheme 61) but 
using ethanolamine instead of methylamine and isopropanol as a solvent instead of DMF, the title 
compound 303 was obtained in 99% yield. MS: calc: 226.2; found: 225.1 (M-H). 

Step 2: 4-(2-Hydroxyethylamino)-3-aminobenzoic acid (304) 

[0521] Following the same procedure described for Example 78, step 2 (scheme 61), the title 
compound 304 was obtained in 100% yield. MS: calc: 196.2; found: 197.1 (M+H). 
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step 3: l-(2-Hydroxyethyl)-2-methyl-lH-benzo[d]imidazole-5-carboxylic acid (305) and 1- 
(2-(l-ethoxyvinyloxy)ethyl)-2-methyl-lH-benzo[d]imidazole-5-carboxylic acid (306) 
[0522] A stirred suspension of diamine 304 (1.18g; 6.01mmol) in triethylortoacetate (20 mL; 
109 mmol; 18 eq.) was treated with trifluoroacetic acid (1.10 mL) at room temperature. In 5 min the 
mixture turned into an amber solution which was stirred at the same temperature for 4h; 
concentrated and purified by preparative HPLC (C-18 aquasil column, elution with 5% to 95% MeOH in 
water) to afford hydroxyacid 305 (701mg; 53% yield) and, as a side product, ketene acetal 306 
(373 mg; 21% yield). 

Compound 305: NMR: (499.7 MHz, DMSO) 8 (ppm): 13.1(bs; IH). 8.21 (s; IH); 7.9 (d, J= 8.0 
Hz; IH); 7.84 (d, J= 8.0 Hz; IH); 5.1(bs; IH); 4.42 (s; 2H); 3.75 (s; 2H); 2.75 (s; 3H);. MS: calc: 
220.2; found: 221.1 (M+H) 

Compound 306: ^H NMR: (400.2 MHz, DMSO) 8 (ppm): 8.17 (m; 2H); 8.08 (d, J= 9.2 Hz; IH); 5.03 
(d, J= 3.9 Hz; IH); 4.84 (d, J= 3.9 Hz; IH); 4.63 (t, J= 4.5 Hz; 2H); 4.22 (q, J= 7.0 Hz; 2H); 3.84 (t, 
J= 4.5 Hz; 2H); 2.92 (s; 3H); 1.39 (t; J= 7.0 Hz; 3H). MS: calc: 290.3; found: 291.1 (M+H) 

Step 4: 2-(5-(2-Nitro-5-(thiophen-2-yl)phenylcarbamoyl)-2-methyl-lH-benzo[d] imidazol-1- 
yl)ethyl acetate (307) 

[0523] Following the same procedure as described in Example 1, step 3 (scheme 1) but 
substituting compound 4 for compound 306 the title compound 307 was obtained in 6% yield. MS: 
calc: 464.49; found: 465.2 (M+H) 

Step 5: 2-(5-((2-Amino-5-(thiophen-2-yl)phenyl)carbamoyl)-2-methyl-lH-benzo[d] imidazol- 
l-yl)ethyl acetate (308) 

[0524] Following the same procedure as described in Example 48, step 3 (scheme 36) but 
substituting compound 171 for the compound 307 and using ethyl acetate as a solvent instead of 
methanol, the title compound 308 was obtained in 96% yield. ^H NMR: (DMSO) 8 (ppm): 9.70 (s, IH), 
8.23 (s, IH), 7.87 (dd; J=1.0, 8.4 Hz; IH); 7.62 (d, J= 8.4 Hz, IH), 7.48 (d; J=2.0 Hz; IH); 7.34 

(dd; J=0.8, 4.8 Hz; IH); 7.28 (dd; J=2.0, 8.0 Hz; IH); 7.23 (dd; J=0.8, 3.6 Hz; IH); 7.03 (dd; J= 
1.2, 4.8 Hz; IH); 6.81 (d; J=8.0 Hz; IH); 5.15 (bs, 2H); 4.52 (t; J=4.8 Hz; 2H); 4.35 (t; J=4.8 Hz; 
2H); 2.60 (s, 3H); 1.91 (s, 3H). MS: calc: 434.5; found: 435.2 (M+H) 
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Example 85 



HO 




N-(2-Amino-5-(thiophen-2-yl)phenyl)-l-(2-hydroxyethyl)-2-methyl-lH-benzo[d] imidazole-5- 
carboxamide (309) 

[0525] A solution of acetate 308 (18mg; 41pmol) and triethylamine (0.5 mL) in dry methanol 
(2.0 mL) was stirred at room temperature for 16 h and then concentrated in vacuo to give the title 
compound 309 in quantitative yield. NMR: (400.2 MHz, DMSO) 8 (ppm): 9.70 (s, IH), 8.22 (s, 
IH), 7.84 (dd; J=1.4, 8.2 Hz; IH); 7.57 (d, J= 8.4 Hz, IH), 7.49 (d; J=2.2 Hz; IH); 7.34 (dd; J=1.4, 
5.1 Hz; IH); 7.28 (dd; J=2.2, 8.2 Hz; IH); 7.23 (dd; J=1.0, 3.5 Hz; IH); 7.04 (dd; J= 3.5, 5.1 Hz; 
IH); 6.80 (d; J=8.4 Hz; IH); 5.14 (bs, 2H); 5.00 (bs, IH); 4.28 (t; J=5.4 Hz; 2H); 3.72 (t; J=5.4 Hz; 
2H); 2.59 (s, 3H). MS: calc: 392.5; found: 393.2 (M+H). 



4-((3,4-Dimethoxyphenylamino)methyl)-N-(2-hydroxy-5-(phenyl)phenyl)benzamide (312) 



Example 86 
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Scheme 68 




Step 1. 4-(tert-Butyl-dimethyl-silanyloxy)-biphenyl-3-ylamine (311) 

[0526] To a solution of the 2-amino-4-phenylphenol (310, 2.05 g, 11.06 mmol) and triethylamine 

(3.08 mL, 22.12 mmol) in THF (20 mL) was added TBDMSCI (2.00 g, 13.28 mmol). The resulting 

solution was stirred at room temperature for 4 days prior to being diluted with saturated NaCI 
solution (25 mL), and extracted with ethyl acetate. The organic layer was dried over Na2S04, filtered 
and concentrated. After purification by flash chromatography (eluent 0-50% EtOAc in hexanes), of the 
title compound 311 was obtained as a reddish-brown solid (2.51 g, 77% yield). NMR: (DMSO) 8 
(ppm): 0.05 (s,6H), 1.05 (s,9H), 6.49-6.57 (m,2H), 6.72 (d, J = 8.1 Hz, IH), 7.25 (m,lH), 7.29-7.38 
(m,2H), 7.50 (d, J = 7.9 Hz, 2H). MS: (calc.) 299.5; (obt.) 300.2 (MH)^ 

Step 2. 4-((3,4-Dimethoxyphenylamino)methyl)-N-(2-hydroxy-5-(phenyl)phenyl)-benzamide 
(312) 

[0527] To a solution of acid 4 (scheme 1) (125 mg, 0.439 mmol) in DMF (3 mL) was added BOP 
(293 mg, 0.662 mmol). After stirring this solution for 10 minutes, aniline 311 (197 mg, 0.659 mmol) 
was added, along with triethylamine (0.31 mL, 2.22 mmol). The resulting solution was stirred at 



10/574,088 

Substitute specification (marked up) 



369 



room temperature for 16 h prior to removal of the solvent, and dissolution of the residue in THF (5 
mL). A solution of TBAF in THF (1.0 M, 0.66 mL, 0.659 mmol) was then added, and the reaction 
mixture was stirred at room temperature for 5 minutes, diluted with a saturated solution of NaCI (10 
mL), and extracted with ethyl acetate. The organic layer was dried over Na2S04, filtered and 
concentrated. After purification by flash chromatography (eluent 0-80% EtOAc in hexanes), the title 
compound 312 was obtained as a light yellow solid (82 mg, 41% yield). NMR: (DMSO) 8 (ppm): 
3.62 (s,3H), 3.69 (s,3H), 4.34 (d, J = 5.7 Hz, 2H), 6.03 (m,2H), 6.35 (d, J = 2.2 Hz, IH), 6.68 (d, J 
= 8.4 Hz, IH), 7.03 (d, J = 8.4 Hz, IH), 7.32 (t, J = 7.2 Hz, IH), 7.37 (dd, J = 10.4, 1.6 Hz, IH), 
7.45 (t, J = 7.6 Hz, 2H), 7.52 (d, J - 8.0 Hz, 2H), 7.59 (d, J = 7.6 Hz, 2H), 7.95 (d, J = 8.0 Hz, 2H), 
8.03 (br s,lH), 9.58 (br s,lH), 10.00 (br s,lH). MS: (calc.) 454.5; (obt.) 455.4 (MH)^ 
Example 87 




(E)-3-(4-((3,4,5-Trimethoxyphenylamino)methyl)-phenyl)-N-(2-hydroxy-5 - 
(phenyl)phenyl)acrylamide (313) 
[0528] Following the same procedure as described in Example 86 but substituting acid 4 for the 
acid 66 (scheme 10) the compound 313 was obtained as a light yellow solid in 22% yield. ^H NMR: 
(DMSO) 8 (ppm): 3.54 (s, 3H), 3.68 (s, 3H), 4.30 (d, J = 5.9 Hz, 2H), 5.92 (s,2H), 6.13 (t, J = 6.3 
Hz, IH), 7.01 (d, J = 8.2 Hz, IH), 7.21 (d, J = 15.7 Hz, IH), 7.29 (dd, J = 8.4, 2.3 Hz, IH), 7.33 (d, 
J = 7.2 Hz, IH), 7.42-7.50 (m,4H), 7.54-7.64 (m,4H), 8.34 (s,lH), 9.55 (br s,lH), 10.21 (br s,lH). 
MS: (calc.) 510.6; (obt.) 511.2 (MH)^ 

Example 88 




2,3-Dihydro-N-(2-hydroxy-5-(phenyl)phenyl)benzo[b][l,4]dloxine-6-carboxamide (314) 
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[0529] Following the same procedure as described in Example 86 but substituting acid 4 for the 
acid 255a (scheme 53) the compound 314 was obtained as a light yellow solid in 22% yield. 

NMR: (DMSO) 8 (ppm): 4.30 (d, J = 5.9 Hz, 2H), 6.98 (d, J = 8.3 Hz, IH), 7.26-7.36 (m, 2H), 7.42 (t, 
J = 7.3 Hz, 2H), 7.50-7.60 (m, 2H), 7.97 (br s,lH), 9.47 (br s,lH), 9.93 (br s,lH). MS: (calc.) 347.4; 
(obt.) 348.1 (MHr. 

Example 89 




BOP, TEA, DMF, rt, 16 h 
2. TBAF, THF, rt, 5 mins 



Step 1.7-(3-(Phenyl)phenylcarbamoyl)heptanoic acid (316) 

[0530] To a solution of 3-amino-biphenyl (315, 536 mg, 3.17 mmol) in THF/pyridine (2:1, 6 mL) 
was added methyl 7-(chlorocarbonyl)heptanoate (0.49 mL, 3.48 mmol), and the resulting solution 
was stirred at room temperature for 16 h. After dilution with saturated NaCI solution (15 mL) and 
extraction with ethyl acetate, the organic layer was dried over Na2S04, filtered and concentrated. The 
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residue was then dissolved in THF/methanol/H20 (1:1:2, 8 mL), followed by the treatment of 
LiOH H20 (665 mg, 15.85 mmol). The reaction mixture was stirred at room temperature for 1 h prior 
to acidification (pH = 1), and extraction with ethyl acetate. The organic layer was dried over Na2S04, 
filtered and concentrated. After purification by flash chromatography (eluent 0-100% EtOAc in 
hexanes), the title compound 316 was obtained as a white solid (889 mg, 86% yield). NMR: 
(DMSO) 8 (ppm): 1.30-1.40 (m, 4H), 1.50-1.59 (m,2H), 1.60-1.68 (m,2H), 2.24 (t, J = 7.4 Hz, 2H), 
2.37 (t, J = 7.4 Hz, 2H), 7.32 (dt, J = 7.8,1.6 Hz, IH), 7.36-7.42 (m,2H), 7.46-7.52 (m,2H), 7.58- 
7.64 (m,3H), 7.96 (s,lH), 10.07 (br s,lH). MS: (calc.) 325.4; (obt.) 326.1 (Mhr. 

Step 2. N^-(2-Hydroxy-5-(phenyl)phenyl)-N^-(3-(phenyl)phenyl)octanediamide (317) 
[0531] Following the same procedure as described in Example 86, step 2 (scheme 68) but 
substituting acid 4 for the acid 316 the compound 317 was obtained as a light brown solid in 31% 
yield. ^H NMR: (DMSO) 8 (ppm): 1.34-1.46 (m,4H), 1.60-1.74 (m,4H), 2.38 (t, J = 6.8 Hz, 2H), 2.47 
(t, J = 7.0 Hz, 2H), 6.98 (d, J = 8.2 Hz, IH), 7.20-7.70 (m,15H), 7.96 (s,lH), 8.10 (s,lH), 9.34 (br 
s,lH), 10.00 (br s,lH). MS: (calc.) 492.6; (obt.) 493.5 (MH)^ 



2-[4-(Naphthalene-2-sulfonyl)-piperazin-l-yl]-pyrimidine-5-carboxylic acid (2-amino-5- 
thiophen-2-yl-phenyl)-amide (320) 



Example 90 
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Scheme 70 




o o 

320: Example 90 



Step 1 : [2-({2-[4-(Naphthalene-2-sulfonyl)-piperazin-l-yl]-pyrimidine-5-carbonyl}-amino)-4- 
thiophen-2-yl-phenyl]-carbamic acid tert-butyl ester (319) 

[0532] Following the same procedure as described in Example 52, step 1 (scheme 37) but 
substituting compound 182 for 2-[4-(naphthalene-2-sulfonyl)-piperazin-l-yl]-pyrimidine-5-carboxylic acid 
(318, WO 03/076422) title compound 319 was obtained in 75% yield. NMR: (400.2 MHz, DMSO) 
8 (ppm): 9.7 (bs, IH); 8.81 (s, 2H); 8.60 (bs, IH); 8.44 (s, IH); 8.20 (d, J= 7.6 Hz, IH); 8.15 (d, J= 
8.6 Hz, IH); 8.05 (d, J= 6.9 Hz, IH); 7.75 (dd; J=1.8, 8.6 Hz; IH); 7.71 (dd; J=1.3, 6.9 Hz; IH); 
7.68 (m, 2H); 7.63 (d, J= 8.6 Hz, IH); 7.47 (m, 2H); 7.40 (dd; J=1.3, 3.5 Hz; IH); 7.09 (dd; J= 3.5, 
5.1 Hz; IH); 3.97 (t, J= 4.1 Hz, 4H); ); 3.07 (t, J= 4.1 Hz, 4H); 1.41 (s, 9H). MS: calc: 670.8; found: 
671.3 (M+H) 

Step 2: 2-[4-(Naphthalene-2-sulfonyl)-piperazin-l-yl]-pyrimidine-5-carboxylic acid (2- 
amino-5-thiophen-2-yl-phenyl)-amide (320) 

[0533] Following the same procedure described in Example 52, step 2 (scheme 37) but 
substituting compound 183 for compound 319 the title compound 320 was obtained in 99% yield. 
^H NMR: (400.2 MHz, DMSO) 8 (ppm): 9.52 (bs, IH); 8.83 (s, 2H); 8.44 (s, IH); 8.20 (d, J= 7.6 Hz, 
IH); 8.15 (d, J= 8.6 Hz, IH); 8.05 (d, J= 8.0 Hz, IH); 7.75 (dd; J=1.8, 8.6 Hz; IH); 7.69 (m, 2H); 
7.37 (d, J= 1.8 Hz, IH); 7.31 (dd; J=1.2, 5.1 Hz; IH); 7.25 (dd; J=2.2, 8.4 Hz; IH); 7.19 (dd; J= 
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1.2, 3.5 Hz; IH); 7.01 (dd; J= 3.5, 5.1 Hz; IH); 6.74 (d, J= 8.2 Hz, IH); 5.16 (bs, 2H); 3.96 (t, J= 
4.3 Hz, 4H); ); 3.07 (t, J= 4.3 Hz, 4H); MS: calc: 570.7; found: 571.3 (M+H) 
Example 91 




NH n-U , X 
NHp ^ — ' O 



2-[4-(Biphenyl-4-ylcarbamoyl)-piperazin-l-yl]-pyrimidine-5-carboxylic acid (2-amino-5- 
thiophen-2-yl-phenyl)-amide (323) 
Scheme 71 



f^N-^N''^ " "^^2 TFA/DCM/rt 
323: Example 91 




Step 1 : [2-({2-[4-(Biphenyl-4-ylcarbamoyl)-piperazin-l-yl]-pyrimidine-5-carbonyl}-amino)-4- 
thiophen-2-yl-phenyl]-carbamic acid tert-butyl ester (322) 

[0534] Following the same procedure as described in Example 52, step 1 (scheme 37) but 
substituting compound 182 for 2-[4-(biphenyl-4-ylcarbamoyl)-piperazin-l-yl]-pyrimidine-5-carboxylic 
acid sodium salt (321, WO 03/076421) the title compound 322 was obtained in 29% yield. ^H NMR: 
(400.2 MHz, DMSO) 8 (ppm): 9.78 (bs, IH); 8.93 (s, 2H); 8.75 (bs, IH); 8.67 (bs, IH); 7.76 (d, J= 
2.0 Hz, IH); 7.67 (d, J= 8.4 Hz, IH); 7.63 (d, J= 1.2 Hz, IH); 7.61 (m, IH); 7.57 (m, 4H); 7.50 (m. 
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2H); 7.42 (m, 3H); 7.29 (m, IH); 7.11 (dd; J= 3.5, 5.1 Hz; IH); 3.94 (t, J= 4.5 Hz, 4H); ); 3.60 (t, 
J= 4.5 Hz, 4H); 1.47 (s, 9H). MS: calc: 675.8; found: 698.5 (M+Na) 

Step 2: 2-[4-(Biphenyl-4-ylcarbamoyl)-piperazin-l-yl]-pyrimidine-5-carboxylic acid (2- 
amino-5-thiophen-2-yl-phenyl)-amide (323) 

[0535] Following the same procedure as described in Example 52, step 2 (scheme 37) but 
substituting compound 183 for compound 322 the title compound 323 was obtained in 99% yield. 

NMR: (400.2 MHz, DMSO) 8 (ppm): 9.59 (bs, IH); 8.93 (s, 2H); 8.75 (bs, IH); 7.63 (d, J= 1.2 Hz, 
IH); 7.61 (m, IH); 7.57 (m, 4H); 7.41 (m, 3H); 7.33 (dd; J= 1.2, 5.1 Hz; IH); 7.29 (m, 2H); 7.23 
(dd; J= 1.2, 2.5 Hz; IH); 7.03 (dd; J= 3.7, 5.1 Hz; IH); 6.78 (d, J= 8.2 Hz, IH); 5.22 (bs, 2H); 3.93 
(t, J= 3.9 Hz, 4H); ); 3.60 (t, J= 3.9 Hz, 4H). MS: calc: 575.7; found: 576.3 (M+H 



Example 92 




/\/-(2-Amino-5-(thiophen-2-yl)phenyl)-4-(pyridin-3-yl)benzamide (327) 



Scheme 72 




NHBoc 



Br' 



-OH 




324 



BOP, Py, DMAP 



NHBoc 



178 



325 



'N' 



326 




'N' 



TFA/DCM/rt 



327: Example 92 
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step 1. tert-Butyl 2-(4-bromobenzamido)-4-(thiophen-2-yl)phenylcarbamate (325) 
[0536] Following the same procedure as in Example 52, step 1 (scheme 37) but substituting 
compound 182 for compound 324 title compound 325 was obtained in 47% yield. NMR: (400 
MHz, DMSO-de) 8 (ppm): 9.94 (s, IH), 8.72 (s, IH), 7.91 (d, J=8.6 Hz, 2H), 7.76 (d, J= 8.2, 2H), 
7.75 (d, J= 2.2 Hz, IH), 7.62 (d, J=8.9 Hz, IH), 7.51 (dd, J=4.9, 1.2 Hz, IH), 7.50 (dd, J=8.6, 2.2 
Hz, 7.44 (d, J=3.7, 1.2 Hz, IH), 7.11 (dd, J=5.1, 3.5 Hz, IH), 1.45 (s, 9H). LRMS: (m/z): 
495.1/497.1 ((M/M+2)+23). 

Steps 2 and 3. /\/-(2-Amino-5-(thiophen-2-yl)phenyl)-4-(pyridin-3-yl)benzamide (327) 
[0537] Following the same procedure as in Example 29, step 1 (scheme 21) but substituting 
bromide 114 for the bromide 325 and using 3-pyridine boronic acid as a coupling partner, (Suzuki 

coupling) the compound 326 was obtained and used without purification for the next step. 
[0538] Following the same procedure as in Example 52, step 2 (scheme 37) but replacing 
compound 183 by compound 326 the title compound 327 was obtained (14% yield over the two 
steps). NMR: (400 MHz, DMSO-de) 5 (ppm): 9.80 (s, IH), 8.98 (d, J=2.2 Hz, IH), 8.60 (dd, J=4.7, 
1.6 Hz, IH), 8.17 (d, J=8.6 Hz, IH), 8.12 (d, J=8.0 Hz, 2H), 7.90 (d, J=8.6 Hz, 2H), 7.52 (dd, 
J=7.2, 4.1 Hz, IH), 7.48 (s, IH), 7.35 (d, J=4.1 Hz, IH), 7.29 (dd, J=8.4, 2.3 Hz, IH), 7.24 (d, 
J=3.3 Hz, IH), 7.04 (dd, J=5.1, 1.4, IH), 6.80 (d, J=8.2 Hz, IH), 5.19 (s, 2H). LRMS: (m/z): 372.3 



(Pyridin-3-yl) methyl 4-(2-hydroxy-5-(thiophen-2-yl) phenylcarbamoyi) benzyl carbamate 
(333) 



(MH1. 



Example 93 



o 
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Scheme 73 




Step 1. 4-Bromo-2-nitrophenyl acetate (328) 

[0539] A solution of 4-bromo-2-nitrophenol (297, l.OOg, 4.59 mmol) (scheme 65) in acetic 
anfiydride (10 mL) was heated in a pressure vessel at 130-140°C for 16h. Most of the solvent was 
evaporated in vacuo and the resulting oil was kept in the freezer for 3 days. Crystallization occurred 

while thawing. The white crystals were suspended in a mixture of EtOAc/hexanes (9:1) and collected 
by filtration affording the title compound 328 (1.03 g, 87% yield). NMR: (400 MHz, DMSO-de) 8 
(ppm): 8.33 (d, J=2.3 Hz, IH), 8.02 (dd, J=8.6, 2.3 Hz, IH), 7.45 (d, J=8.6 Hz, IH), 2.33 (s, 3H). 
LRMS: (m/z): 282.0/284.0 ((MVM+2)+23). 

Step 2. 2-Nitro-4-(thiophen-2-yl)phenol (298) 

[0540] Following the same procedure as in Example 44, step 2 (scheme 32) but substituting 
bromide 155 for bromide 328 (1.00 g, 3.85 mmol) and boronate 116 for 2-thiophene boronic acid 
(517 mg, 4.04 mmol) and heating at 120°C, the title compound 298 was obtained (270 mg, 32% 
yield). ^H NMR: (DMSO-de) 8 (ppm): 11.21 (bs, IH), 8.07 (d, J=2.3Hz, IH), 7.80 (dd, J=8.6, 2.3 Hz, 
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IH), 7.49 (dd, J=3.5, 1.2 Hz, IH), 7.16 (d, J=8.6 Hz, IH), 7.11 (dd, J=5.1, 3.5Hz, IH), 7.07 (d, 
J=8.8 Hz, IH). 

Step 3. 2-Amino-4-(thiophen-2-yl)phenol (329) 

[0541] Following the same procedure as in Example 51, step 3 (scheme 37) but substituting 
compound 177 for compound 298 (270 mg, 1.22 mmol), the title compound 329 was obtained 

(233 mg, 100% yield). NMR: (DMSO-dg) 8 (ppm): 9.21 (bs, IH), 7.33 (dd, J=5.1, 1.0 Hz, IH), 
7.14 (dd, J=3.5, 1.2 Hz, IH), 7.01 (dd, J=5.1, 3.5 Hz, IH), 6.85 (d, J=2.2 Hz, IH), 6.63 (d, J=8.0 
Hz, IH), 6.53 (d, J=8.2 Hz, IH), 4.65 (bs, 2H). LRMS: (m/z): 192.1 (MH"). 

Step 4. 0-tert-Butyldimethylsilyl-2-amino-4-(thiophen-2-yl)phenol (330) 
[0542] Following the same procedure as in Example 19, step 2 (scheme 17) but substituting 
compound 90 for compound 329 (233 mg, 1.22 mmol), the title compound 330 was obtained (211 
mg, 57% yield). ^H NMR: (DMSO-de) 5 (ppm): 7.75 (dd, J=5.1, 1.2 Hz, IH), 7.66 (dd, J=3.5, 1.2 Hz, 
IH), 7.50 (d, J=2.2 Hz, IH), 7.47 (dd, J=5.3, 3.7 Hz, IH), 7.28 (dd, J=8.2, 2.2 Hz, IH), 7.21 (d, 
J=8.2 Hz, IH), 4.88 (bs, 2H), 1.50 (s, 9H), 0.73 (s, 6H). LRMS: (m/z): 306.3 (MH^). 

Steps 5 and 6: (Pyridin-3-yl)methyl 4-(2-hydroxy-5-(thiophen-2-yl)phenylcarbamoyl) 
benzylcarbamate (333) 

[0543] To a solution of acid 331 (383 mg, 0.691 mmol) (US 6,174,905 Bl) in DMF (6 mL) was 
added EtsN (194|jL, 1.39 mmol) and BOP (954 mg, 2.08 mmol). The mixture was stirred for 15 min. 
and a solution of compound 330 (211 mg, 0.691 mmol) in DMF (4 mL) was added followed by EtsN 
(510|jL, 3.66 mmol). The mixture was stirred for 16 hours at rt and then concentrated in vacuo at 
80°C. The residue was partitioned between EtOAc and H2O, the organic phase was extracted twice 
with HCI IN and the combined acidic extracts were neutralized with saturated NaHCOs. A precipitate 
formed which was extracted with EtOAc; the extract was washed with brine, dried over MgS04, 
filtered and concentrated. The resulting material was purified by flash chromatography using as an 
eluent a mixture MeOH/DCM with increasing polarity (7:93 to 10:90) affording the intermediate 
compound 332 (99 mg, 20% yield). ^H NMR: (DMSadg) 8 (ppm): 10.11 (s, IH), 8.56 (bs, 2H), 8.51 
(bs, 2H), 8.02 (d, J=7.8 Hz, 2H), 7.92-7.90 (m, 2H), 7.79 (d, J=8.2 Hz, 2H), 7.76-7.74 (m, 2H), 
7.61 (d, J=7.4 Hz, IH), 7.57 (d, J=5.1 Hz, IH), 7.53 (d, J=3.5 Hz, IH), 7.41 (d, J=8.2 Hz, 2H), 
7.38 (d, J=7.8 Hz, 2H), 7.29 (d, J=8.2 Hz, IH), 7.27 (d, J=5.9 Hz, IH), 7.16 (dd, J=5.1, 3.7 Hz, 
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IH), 5.08 (s, 2H), 5.07 (s, 2H), 4.28 (d, J=7.2 Hz, 2H), 7.23 (d, J=5.5 Hz, 2H). LRMS: (m/z): 728.3 
(MH-^). 

[0544] To a solution of compound 332 (10 mg, 0.0137mmol) in THF (500|jL) was added excess 
NaOH (500|jL of a solution prepared by dissolving one pellet in ImL of H2O). The mixture was stirred 
at 60°C for 1 h, partitioned between EtOAc and H2O. The aqueous layer was extracted with EtOAc 
and the organic phase was extracted with HCI IN. The acidic extract was neutralized with saturated 
NaHCOs to form a precipitate which was extracted with EtOAc; the extract was washed with brine, 
dried over MgS04, filtered and concentrated. The resulting material was purified by preparative TLC 
using MeOH/DCM (7:93) affording the title compound 333 (2.9 mg, 46% yield). ^H NMR: (Acetone-de) 
8 (ppm): 9.37 (bs, IH), 9.35 (bs, IH), 8.47 (d, J=1.2 Hz, 8.38 (d, J=3.9 Hz, IH), 7.97 (s, IH), 7.87 
(d, J=8.4 Hz, 2H), 7.64 (d, J=7.4 Hz, IH), 7.35 (d, J=8.2 Hz, 2H), 7.25 (dd, J=8.4, 2.3 Hz, IH), 
7.22 (dd, J=5.1, 1.2 Hz, IH), 7.16 (dd, J=3.7, 1.2 Hz, IH), 6.93 (d, J=8.1 Hz, IH), 6.93 (d, J=1.6 
Hz, IH), 6.86 (d, J=8.4 Hz, IH), 5.01 (s, 2H), 4.31 (d, J=6.3 Hz, 2H). LRMS: (m/z): 460.2 (MH1. 



2-(4-(4-Cyanobenzyl)piperazin-l-yl)-N-(2-amino-5-(thiophen-2-yl)phenyl)thiazole-5- 
carboxamide (341) 



Example 94 
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Scheme 74 




340 341 : Example 94 



Step 1: tert-Butyl 4-(4-cyanobenzyl)piperazine-l-carboxylate (336) 
[0545] A solution of tert-butyl piperazine-l-carboxylate (334, 1 g, 5.37 mmol), 3- 
(bromomethyl)benzonitrile (335, 1.26 g, 6,45 mmol) and K2CO3 (1.48 g, 10.74 mmol) in EtOH (20 
mL) was refluxed for four hours. The reaction mixture was then concentrated, diluted with EtOAc (20 
mL) and washed with water (20 mL). The organic phase was separated, dried with Na2S04, filtered 
and concentrated. Crude product was purified by flash chromatography using the gradient 10%-25% 
EtOAc in hexanes as an eluent to afford the title compound 336 (1.374 g 85%). MS: calc: 301.3; 
found: 302.1 (M+H) 

Step 2: 4-(4-Cyanobenzyl)piperazine-l-carbothioamide (337) 

[0546] A solution of tert-butyl 4-(4-cyanobenzyl)piperazine-l-carboxylate (336, 1.374 g, 4.56 
mmol) in DCM (5 mL) and TEA (5 mL) was stirred at room temperature for one hour. The reaction 
mixture was concentrated and the residue was added to a solution of thiocarbonyldiimidazole (1.21 
g, 6.84 mmol, 1.5 equiv.) in dry DCM (20 mL) under N2 at 0°C. Obtained solid was diluted with MeOH 
(20 mL) and transferred to a pressure vial. Ammonia gas was bubbled in for 10 min and the flask 
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was capped and stirred at 80°C for two days. The reaction mixture was concentrated and purified by 
flash chromatography using 60% EtOAc in hexane as an eluent, to afford the title compound 337 
(593 mg, 50% yield). MS: calc: 260.1; found: 261.2(M+H) 

Step 3: Methyl 2-(4-(4-cyanobenzyl)piperazin-l-yl)thiazole-5-carboxylate (338) 
[0547] A solution of (E)-methyl 3-methoxyacrylate (290 mg, 280 mL, 2.51 mmol) in 1:1 mixture 
of dioxane/water (4 mL) was treated with NBS (507 mg, 2.85 mmol) at 0°C and stirred for 1 hour. 
The mixture was transferred to a flask containing the thioamide 337 (593 mg, 2.28 mmol) at room 
temperature and the resulting mixture was refluxed for 1.5 hours. It was cooled down, quenched by 
adding saturated NH4CI solution (5 mL) and concentrated. Obtained material was partitioned between 
EtOAc and water. Organic phase was dried with Na2S04, filtered and concentrated. The crude 
product was purified by flash chromatography using 60% EtOAc in hexanes as an eluent, to afford 
the title compound 338 (602 mg, 77% yield). MS: calc: 342.1; found: 343.1(M+H) 

Step 4: 2-(4-(4-Cyanobenzyl)piperazin-l-yl)thiazole-5-carboxylic acid (339) 
[0548] 1:1:1 solution of THF/water/MeOH (9 mL) of ester 338 (602 mg, 1.76 mmol) and KOH 
(600 mg, 10.71 mmol, 6 equiv.) was stirred at room temperature for Ihour. The reaction mixture 
was then concentrated and partitioned between ether and water. Aqueous layer was collected and 
acidified with IM HCI solution to pH=3 and extracted with EtOAc (3x5 mL). Organic phase was dried 
with Na2S04, filtered and concentrated. Crude product 339 (WO 03/092686) was used directly in 
the next step. MS: calc: 328.1; found: 329.1 (M+H) 

Step 5: tert-Butyl 2-(2-(4-(4-cyanobenzyl)piperazin-l-yl)thiazole-5-carboxamido)-4- 
(thiophen-2-yl)phenylcarbamate (340) 

[0549] A solution of acid 339 (1 13 mg, 0.34 mmol) amine 178 (100 mg, 0.34 mmol) and BOP 
(152 mg, 0.34 mmol) in pyridine (2 mL) was stirred at room temperature overnight. The reaction 

mixture was concentrated and purified by flash chromatography using gradient eluent 50%-75% 
EtOAc in hexanes to afford the title compound 340 (96 mg, 47% yield). MS: calc: 600.1; found: 
601.3 (M+H) 
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step 6: 2-(4-(4-Cyanobenzyl)piperazin-l-yl)-N-(2-amino-5-(thiophen-2-yl)phenyl) thiazole-5- 
carboxamide (341) 

[0550] A solution of compound 340 (96 mg, 0.16 mmol) in 1:1 DCIVIAFA (6 mL) was stirred at 
room temperature for 1 hour. The mixture was concentrated and purified by flash chromatography 
using EtOAc as an eluent, to afford the title compound 341 (47 mg, 59 % yield). NMR: (400.2 
MHz, CD3OD) 8 (ppm): 7.95 (br.s, IH), 7.75 (m, IH), 7.68 (m, 2H), 7.53 (t, IH, J=7.6 Hz), 7.42 (s, 
IH), 7.33 (d, IH, J=8.2 Hz), 7.20 (m, 2H), 7.00 (m, IH), 6.87 (d, IH, J=8.3 Hz), 3.72 (s, 2H), 3.60 
(m, 4H), 2.68 (m, 4H). MS: calc: 500.1; found: 501.2 (M+H) 
Example 95 




N-(2-Amino-5-(thiophen-2-yl)phenyl)-4-(4-benzylpiperazin-l-yl)benzamide (344) 
Scheme 75 




344: Example 95 



Step 1: tert-Butyl 2-(4-(4-benzylpiperazin-l-yl)benzamido)-4-(thiophen-2- 
yl)phenylcarbamate (343) 

[0551] Following the procedure as described in Example 94, step 5 (scheme 74) but substituting 
2-(4-(4-cyanobenzyl)piperazin-l-yl)thiazole-5-carboxylic acid (339 WO 03/092686)) for 4-(4' 
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benzylpiperazin-l-yl)benzoic acid (342, WO 03/087057) the title compound 343 was obtained in 
18% yield. MS: calc: 568.2; found: 569.3 (M+H) 

Step 2: N-(2-Amino-5-(thiophen-2-yl)phenyl)-4-(4-benzylpiperazin-l-yl)benzamide (344) 
[0552] A solution of compound 343 (36 mg, 0.06 mmol) in 1:1 DCMAFA (6 mL) was stirred at 
room temperature for 1 hour. The mixture was concentrated and partitioned between water and 

EtOAc. Organic phase was washed with NaHCOs solution, dried with Na2S04, filtered and 
concentrated to afford the title compound 344 (5 mg, 17% yield). NMR: (400.2 MHz, CDCI3) 8 
(ppm): 2.625 (t, J=5Hz, 4H), 3.35 (t, J=5Hz, 4H), 3.59 (s, 2H), 4.00 (s, 2H), 6.84 (d, J=8Hz, IH), 
6.90 (d, J=9Hz, 2H), 7.01 (m, IH), 7.16 (m, 2H), 7.25 (m, 6H), 7.50 (s, IH), 7.75 (s, IH), 7.81 (d, 
J=9Hz, 2H). MS: calc: 468.0; found: 469.0 (M+H) 



Example 96 




Nl-(2-amino-5-(thiophen-2-yl)phenyl)-N8-phenyloctanediamide (347) 
Scheme 76 




347: Example 96 



Step 1: tert-Butyl 2-(Nl-phenyloctanediamido)-4-(thiophen-2-yl)phenylcarbamate (346) 
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[0553] A solution of methyl 7-(phenylcarbamoyl)heptanoate (345, US Patent 5,369,108) (124 
mg, 0.46 mmol) and KOH (100 mg, 1.77 mmol) in THF/water/MeOH (1:1:1, 9 mL) was stirred at 
room temperature for Ihour. The reaction mixture was then concentrated and partitioned between 
ether and water. Aqueous layer was collected, acidified with IM HCI solution to pH=3 and extracted 
with EtOAc (3x5 ml). Combined organic phase was dried with Na2S04, filtered and concentrated. 
Crude acid was diluted in thionyl chloride (3 mL) and DMF (1 drop) and stirred at room temperature 
for 20 min. The reaction mixture was concentrated in vacuo, diluted with THF (3 mL) and cooled to 
0°C. It was treated with EtsN (62 mg, 86 L, 0.61 mmol) and amine 178 (120 mg, 0.41 mmol) and 
stirred at 0°C for 30 min. The reaction mixture was quenched by the addition of saturated NH4CI 
solution and extracted with EtOAc (3x3 ml). Combined organic phase was dried with Na2S04, filtered 
and concentrated. Crude product was purified by flash chromatography using 50% EtOAc in hexanes 
as an eluent, to afford the title compound 346 (111 mg, 52% yield). MS: calc: 521.2; found: 522.3 



Step 2: Nl-(2-Amino-5-(thiophen-2-yl)phenyl)-N8-phenyloctanediamide (347) 
[0554] A solution of compound 346 (1 1 1 mg, 0.06 mmol) in 2:1 DCMAFA (3 mL) was stirred at 
room temperature for 1 hour. The mixture was quenched by addition of saturated NaHCOs solution 
and extracted with DCM. Organic phase was dried with Na2S04, filtered and concentrated. Crude 
product was purified by flash chromatography using EtOAc as an eluent to afford the title compound 
347 (20 mg, 22% yield). NMR: (400.2 MHz, CD3OD) 8 (ppm): 7.51 (br.s. 2H), 7.38 (s, IH), 7.16- 
7.27 (m, 5H), 6.9-7.1 (m, 2H), 6.84 (m, IH), 2.42 (m, 4H), 1.76 (m, 4H), 1.49 (m, 4H). MS: calc: 
421.2; found: 422.2 (M-hH) 



N-(2-Amino-5-(thiophen-2-yl)phenyl)-4-((l,2-dihydro-2,4-dioxoquinazolin-3(4H)- 
yl)methyl)benzamide (349) 



(M+H) 




Example 97 

H2N 



o 
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Scheme 77 




Steps 1 and 2: N-(2-Amino-5-(thiophen-2-yl)phenyl)-4-((l,2-dihydro-2,4-dioxo quinazolin- 
3(4H)-yl)methyl)benzamide (349) 

[0555] Following the same procedures as described in Example 52, steps 1 and 2 (scheme 37) 
but substituting acid 182 for 4'((l,2-dihydro-2,4-dioxoquinazolin-3(4H)-yl)methyl)benzoic acid 348 
(WO 03/024448 or JP 20031 37866A); the title compound 349 was obtained in 55% yield. NMR 
(DMSO-de) (ppm): 11.57 (s, IH), 9.81 (s, IH), 7.95-7.92 (m, 3H), 7.68 (td, J=7.2, 1.4 Hz, IH), 7.48 
(d, J=1.8 Hz, IH), 7.42 (d, J=8.2 Hz, 2H), 7.38 (d, J=5.1 Hz, IH), 7.34 (dd, J=8.2, 2.0 Hz, IH), 
7.27 (d, J=3.3 Hz, IH), 7.24-7.20 (m, 2H), 7.05 (dd, J=4.9, 3.5 Hz, IH), 6.89 (d, J=8.4 Hz, IH), 
5.17 (s, 2H). (The NH2 group is missing, overlapped by H2O). MS (m/z): 468.53 (calc) 469.2 (MH-n) 
(found). 



Example 98 




NH2 

tert-Butyl 4-(5-(2-amino-5-(thiophen-2-yl) phenylcarbamoyi) thiophen-2-yl) piperidine-1- 
carboxylate (355) 
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Scheme 78 




354 355: example 98 

Step 1: l-(teit-Butoxycarbonyl)-l,2,3,6-tetrahydropyridin-4-yl trifluoromethanesulfonate 
(351) 

[0556] Butyl lithium (14.96 mmol, 1.4M, 2.09 mL) and diisopropyl amine (14.96 mmol, 10.68 
mL) were added to dry THF at - 78°C to generate LDA in solution. Tert-butyl 4-oxopiperidine-l- 
carboxylate (350, 2.71g, 13.6 mmol) in THF (10 mL) was added to the LDA solution. The resulting 
reaction mixture was warmed to room temperature and allowed to stir for additional 30 minutes, 
cooled to -78°C once again, and /V-phenyltrifluromethanesulfonimide (5.1g, 14.3 mmol) solution in 
THF was added via syringe. The combined reaction mixture was warmed to room temperature and 
allowed to stir for 3 additional hours, quenched with water (50 mL) and extracted with ethyl acetate 
(2 X 50 mL). The extract was dried over sodium sulfate, evaporated and the residue was purified by 
flash chromatography on silica gel, eluent 7:1 mixture hexanes-ethyl acetate, to afford the title 
compound 351 as light yellow oil (2.55g, 57% yield). 'H-NMR (DMSO) 8: 6.00 (s, IH), 3.97 - 3.96 
(m, 2H), 3.53 (t, J=5.7 Hz, 2H), 2.41 - 2.40 (m, 2H), 1.41 (s, 9H). 

Step 2: 5-(l-(tert-butoxycarbonyl)-l,2,3,6-tetrahydropyridin-4-yl)thiophene-2-carboxylic 
acid (353) 

[0557] To a stirred solution of 351 (1.1 g, 3.32 mmol) and 352 (571 mg, 3.32 mmol) in a 2:1 
mixture of DME-water (30 mL), was added Pd(PPh3)4 (268 mg, 0.232 mmol), tri-o-tolyl phosphine (71 
mg, 0.232 mmol) and potassium carbonate (1.38 g, 9.96 mmol). The reaction mixture was 
degassed with nitrogen for 5 minutes and stirred at 80 °C for 15 hours, cooled, treated with water 
(50 mL) and extracted with ethyl acetate (2 x 40 mL). The organic layer was separated, dried with 
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sodium sulfate and evaporated under reduced pressure to form a residue wliich was purified by flash 
chromatography, eluting with a gradient solvent system from 2:1 hexanes-ethyl acetate to 1:1 
hexanes-ethyl acetate. A subsequent trituration was performed with 10% ethyl acetate in hexanes for 
15 minutes to afford 353 as a beige solid (330 mg, 33% yield). NMR: (DMSO) 8 7.60 (d, J=2.2 
Hz, IH), 7.14 (d, J=3.7 Hz, IH), 6.28 - 6.29 (m, IH), 4.00 - 3.99 (m, 2H), 3.52 (t, J=5.9 Hz, 2H), 
2.45-2.46 (m, 2H), 1.42 (s, 9H). 

Step 3: tert-Butyl 4-(5-(2-nitro-5-(thiophen-2-yl)phenylcarbamoyl)thiophen-2-yl)-5,6- 
dihydropyridine-l(2H)-carboxylate (354) 

[0558] Compound 353 (270 mg, 0.87 mmol), 2-nitro-5-(thiophen-2-yl)benzenamine (3, 193 mg, 
0.87 mmol), and BOP (386 mg, 0.87 mmol) were dissolved in dry pyridine (10 mL). Sodium hydride 
(140 mg, 3.50 mmol) was added and the resulting solution was stirred at room temperature for 2 
hours, quenched with glacial acetic acid (1 mL), and the pyridine was removed under reduced 
pressure. Water (50 mL) was added and the mixture was extracted with ethyl acetate (2 x 50 mL). 
The extract was dried with sodium sulphate and evaporated to yield a residue which was triturated 
with ethyl acetate for 15 minutes, to afford the title compound 354 as a yellow solid (270 mg, 61% 
yield). ^H NMR: (DMSO) 8 10.79 (s, IH), 8.06 - 8.04 (m, 2H), 7.86 (d, J=3.9 Hz, IH), 7.75 - 7.68 
(m, 3H), 7.25 - 7.20 (m, 2H), 6.32 (s, IH), 4.04 - 4.01 (m, 2H), 3.54 (t, J=5.3 Hz, 2H), 1.43 (s, 
9H). 

Step 4: tert-Butyl 4-(5-(2-amino-5-(thiophen-2-yl)phenylcarbamoyl)thiophen-2-yl)piperidine- 
1-carboxylate (355) 

[0559] To a stirred solution of 354 (270 mg, 0.53 mmol) in methanol (25 mL) was added 10 % 
palladium on charcoal (150 mg). The resulting mixture was purged with H2 gas and stirred under a 
hydrogen atmosphere for 3 days, filtered through a celite pad, evaporated and purified by flash 
chromatography, eluent 1:1 hexanes-ethyl acetate, to afford the title compound 355 as a white solid 
(24 mg, 10% yield). ^H NMR: (CD3OD) 8 7.73 (d, J=3.3 Hz, IH), 7.45 (d, J=2.1 Hz, IH), 7.34 (dd, 
J=8.2, 2.2 Hz, IH), 7.23 - 7.19 (m, 2H), 7.01 (dd, J=4.7, 3.7 Hz, IH), 6.96 (d, J=3.9 Hz, IH), 6.88 
(d, J=8.1 Hz, IH), 4.17 (d, J=13.1 Hz, 2H), 3.00 - 2.90 (m, 2H), 2.04 (d, J=12.1 Hz, 2H), 1.60 - 
1.54 (m, 2H). 
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Example 99 




N-(2-amino-5-(thiophen-2-yl)phenyl)-2-(2-morpholinoethyl)-l,3-dioxoisoindoline-5- 
carboxamide (358) 
Scheme 79 




358: Example 99 

Step 1: 2-(2-Morpholinoethyl)-l,3-dioxoisoindoline-5-carboxylic acid (357) 
[0560] 1,2,4-Benzenetricarboxylic anhydride (356, 0.487g, 2.53 mmol) and 4-(2- 
aminoethyDmorpholine (0.33g, 2.53 mmol) were allowed to stir 2 hours at 130°C in acetic acid (10 
mL). The reaction mixture was then cooled to room temperature and the precipitated solid was 
collected by filtration, washed with H2O and dried under vacuum, to afford title compound 357 as a 
white powder (0.63g, 82% yield). NMR (DMSO) 8 (ppm): 8.26 (dd, J= 7.6, 1.4 Hz, IH), 8.15 (dd, 
J= 1.4, 0.6 Hz, IH), 7.92 (dd, J= 7.6, 0.6 Hz, IH), 3.73 (t, J= 6.5 Hz, 2H), 3.50 (t, J= 4.5 Hz, 4H), 
2.59 (t, J= 6.5 Hz, 2H), 2.47 (overlapped with DMSO, 4H). MS: 304.3 (calc), 305.1 (obs). 
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step 2 and 3: N-(2-Amino-5-(thiophen-2-yl)phenyl)-2-(2-morpholinoethyl)-l,3- 
dioxoisoindoline-5-carboxamide (358) 

[0561] Following the same procedures outlined in Example 71a, steps 2 and 3 (scheme 54) but 
substituting 3,4-dimethoxybenzoic acid (257a) for compound 357, the title compound 358 was 
obtained in 18% yield (over the two steps). NMR: (DMSO) 8 (ppm): 10.03 (s, IH), 8.45 (s, IH), 
8.38 (d, J= 7.6 Hz, IH), 7.99 (d, J= 7.6 Hz, IH), 7.44 (d, J= 2.0 Hz, IH), 7.32 (dd, J= 11.9, 5.1 
Hz, IH), 7.28 (d, J= 2.0 Hz, IH), 7.03 (d, J= 4.9 Hz, IH), 6.78 (d, J= 8.2 Hz, IH), 5.27 (s, 2H), 
3.73 (t, J= 6.3 Hz, 2H), 3.48 (m, 4H), 2.54 (t, J= 6.5 Hz, 2H), 2.41 (m, 4H). MS: 476.15 (calc), 
477.2 (obs). 



Example 100 

H2N 




N-(2-amino-5-(lH-imidazol-l-yl)phenyl)-4-methoxybenzamide (361) 
Scheme 80 




359 360 361: Example 100 



Step 1: 5-(lH-imidazol-l-yl)-2-nitrobenzenamine (360) 

[0562] Following the same procedure as described in Example 1, step 1 (scheme 1) but 
substituting l-bromo-4-nitrobenzene (1) for l-(4-nitrophenyl)-lH-imidazole (359), title compound 360 
was obtained in 32% yield. MS: 204.06 (calc), 205.1 (found). 

Steps 2 and 3: N-(2-amino-5-(lH-imidazol-l-yl)phenyl)-4-methoxybenzamide (361) 
[0563] Following the same procedure as described in Example 19, steps 3 and 4 (scheme 17) 
but substituting compound 91 for compound 360, the title compound 361 was obtained in 10.5% 
yield (over 2 steps). ^H NMR: (DMSO) 8 (ppm): 9.62 (s, IH), 7.96 (d, J= 9.0 Hz, 3H), 7.52 (m, IH), 
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7.42 (d, J= 2.5 Hz, IH), 7.19 (dd, J= 8.6, 2.5 Hz, IH), 7.04 (d, J= 8.8 Hz, 2H), 7.03 (s, IH), 6.85 
(d, J= 8.4 Hz, IH), 5.11 (s, 2H), 3.83 (s, 3H). MS: 308.13 (calc), 309.2 (obs). 

Pharmaceutical Compositions 

[0564] In a second aspect, the invention provides pharmaceutical compositions comprising an 
inhibitor of histone deacetylase according to the invention and a pharmaceutically acceptable carrier, 
excipient, or diluent. Compounds of the invention may be formulated by any method well known in the 
art and may be prepared for administration by any route, including, without limitation, parenteral, 
oral, sublingual, transdermal, topical, intranasal, intratracheal, or intrarectal. In certain preferred 
embodiments, compounds of the invention are administered intravenously in a hospital setting. In 
certain other preferred embodiments, administration may preferably be by the oral route. 
[0565] The characteristics of the carrier will depend on the route of administration. As used 
herein, the term "pharmaceutically acceptable" means a non-toxic material that is compatible with a 
biological system such as a cell, cell culture, tissue, or organism, and that does not interfere with the 
effectiveness of the biological activity of the active ingredients). Thus, compositions according to the 
invention may contain, in addition to the inhibitor, diluents, fillers, salts, buffers, stabilizers, 
solubilizers, and other materials well known in the art. The preparation of pharmaceutically 
acceptable formulations is described in, e.g., Remington's Pharmaceutical Sciences, 18th Edition, 
ed. A. Gennaro, Mack Publishing Co., Easton, PA, 1990. 

[0566] As used herein, the term pharmaceutically acceptable salts refers to salts that retain the 
desired biological activity of the above-identified compounds and exhibit minimal or no undesired 
toxicological effects. Examples of such salts include, but are not limited to acid addition salts formed 
with inorganic acids (for Example, hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric 
acid, nitric acid, and the like), and salts formed with organic acids such as acetic acid, oxalic acid, 
tartaric acid, succinic acid, malic acid, ascorbic acid, benzoic acid, tannic acid, pamoic acid, alginic 
acid, polyglutamic acid, naphthalenesulfonic acid, naphthalenedisulfonic acid, and polygalacturonic 
acid. The compounds can also be administered as pharmaceutically acceptable quaternary salts 
known by those skilled in the art, which specifically include the quaternary ammonium salt of the 
formula -NR -i- Z-, wherein R is hydrogen, alkyi, or benzyl, and Z is a counterion, including chloride, 
bromide, iodide, -0-alkyl, toluenesulfonate, methylsulfonate, sulfonate, phosphate, or carboxylate 
(such as benzoate, succinate, acetate, glycolate, maleate, malate, citrate, tartrate, ascorbate. 
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benzoate, cinnamoate, mandeloate, benzyloate, and diphenylacetate). As used herein, the term "salt" 
is also meant to encompass complexes, such as with an alkaline metal or an alkaline earth metal. 
[0567] The active compound is included in the pharmaceutically acceptable carrier or diluent in 
an amount sufficient to deliver to a patient a therapeutically effective amount without causing serious 
toxic effects in the patient treated. A preferred dose of the active compound for all of the above- 
mentioned conditions is in the range from about 0.01 to 300 mgAg, preferably 0.1 to 100 mg/kg 
per day, more generally 0.5 to about 25 mg per kilogram body weight of the recipient per day. A 
typical topical dosage will range from 0.01-3% wt/wt in a suitable carrier. The effective dosage 
range of the pharmaceutically acceptable derivatives can be calculated based on the weight of the 
parent compound to be delivered. If the derivative exhibits activity in itself, the effective dosage can 
be estimated as above using the weight of the derivative, or by other means known to those skilled in 
the art. 

Inhibition of Histone Deacetylase 

[0568] In a third aspect, the invention provides a method of inhibiting histone deacetylase in a 

cell, comprising contacting a cell in which inhibition of histone deacetylase is desired with an inhibitor 
of histone deacetylase according to the invention. Because compounds of the invention inhibit 
histone deacetylase, they are useful research tools for in vitro study histone deacetylases and their 
role in biological processes. In addition, the compounds of the invention selectively inhibit certain 
isoforms of HDAC. 

[0569] Measurement of the enzymatic activity of a histone deacetylase can be achieved using 
known methodologies. For Example, Yoshida et al., J. Biol. Chem., 265: 17174-17179 (1990), 
describes the assessment of histone deacetylase enzymatic activity by the detection of acetylated 
histones in trichostatin A treated cells. Taunton et al.. Science, 272: 408-411 (1996), similarly 
describes methods to measure histone deacetylase enzymatic activity using endogenous and 
recombinant HDAC-1. 

[0570] In some preferred embodiments, the histone deacetylase inhibitor interacts with and 
reduces the activity of all histone deacetylases in the cell. In some other preferred embodiments 
according to this aspect of the invention, the histone deacetylase inhibitor interacts with and reduces 
the activity of fewer than all histone deacetylases in the cell. In certain preferred embodiments, the 
inhibitor interacts with and reduces the activity of one histone deacetylase (e.g., HDAC-1), but does 
not interact with or reduce the activities of other histone deacetylases (e.g., HDAC-2, HDAC-3, HDAC- 
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4, HDAC-5, HDAC-6, HDAC-7, and HDAC-8). As discussed below, certain particularly preferred histone 
deacetylase inhibitors are those that interact with, and reduce the enzymatic activity of, a histone 
deacetylase that is involved in tumorigenesis. Certain other preferred histone deacetylase inhibitors 
interact with and reduce the enzymatic activity of a fungal histone deacetylase. 
[0571] Preferably, the method according to the third aspect of the invention causes an inhibition 
of cell proliferation of the contacted cells. The phrase "inhibiting cell proliferation" is used to denote 
an ability of an inhibitor of histone deacetylase to retard the growth of cells contacted with the 
inhibitor as compared to cells not contacted. An assessment of cell proliferation can be made by 
counting contacted and non-contacted cells using a Coulter Cell Counter (Coulter, Miami, FL) or a 
hemacytometer. Where the cells are in a solid growth (e.g., a solid tumor or organ), such an 
assessment of cell proliferation can be made by measuring the growth with calipers and comparing 
the size of the growth of contacted cells with non-contacted cells. 

[0572] Preferably, growth of cells contacted with the inhibitor is retarded by at least 50% as 
compared to growth of non-contacted cells. More preferably, cell proliferation is inhibited by 100% 
(i.e., the contacted cells do not increase in number). Most preferably, the phrase "inhibiting cell 
proliferation" includes a reduction in the number or size of contacted cells, as compared to non- 
contacted cells. Thus, an inhibitor of histone deacetylase according to the invention that inhibits cell 
proliferation in a contacted cell may induce the contacted cell to undergo growth retardation, to 
undergo growth arrest, to undergo programmed cell death (i.e., to apoptose), or to undergo necrotic 
cell death. 

[0573] The cell proliferation inhibiting ability of the histone deacetylase inhibitors according to 
the invention allows the synchronization of a population of asynchronously growing cells. For 
Example, the histone deacetylase inhibitors of the invention may be used to arrest a population of 
non-neoplastic cells grown in vitro in the Gl or G2 phase of the cell cycle. Such synchronization 
allows, for Example, the identification of gene and/or gene products expressed during the Gl or G2 
phase of the cell cycle. Such synchronization of cultured cells may also be useful for testing the 
efficacy of a new transfection protocol, where transfection efficiency varies and is dependent upon 
the particular cell cycle phase of the cell to be transfected. Use of the histone deacetylase inhibitors 
of the invention allows the synchronization of a population of cells, thereby aiding detection of 
enhanced transfection efficiency. 
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[0574] In some preferred embodiments, the contacted cell is a neoplastic cell. The term 
"neoplastic cell" is used to denote a cell that shows aberrant cell growth. Preferably, the aberrant cell 
growth of a neoplastic cell is increased cell growth. A neoplastic cell may be a hyperplastic cell, a 
cell that shows a lack of contact inhibition of growth in vitro, a benign tumor cell that is incapable of 
metastasis in vivo, or a cancer cell that is capable of metastasis in vivo and that may recur after 
attempted removal. The term "tumorigenesis" is used to denote the induction of cell proliferation that 
leads to the development of a neoplastic growth. In some embodiments, the histone deacetylase 
inhibitor induces cell differentiation in the contacted cell. Thus, a neoplastic cell, when contacted with 
an inhibitor of histone deacetylase may be induced to differentiate, resulting in the production of a 
non-neoplastic daughter cell that is phylogenetically more advanced than the contacted cell. 
[0575] In some preferred embodiments, in neoplastic cells, antitumor activity of an HDAC 
inhibitor can be assessed by analyzing expression of certain tumor suppressor genes, such as 
p2iWAFi/cipi i^py^Q inhibitors induce p21^'^''^/^'P^ expression in human cancer cells, which leads to 
retardation of cell proliferation. 

[0576] In some preferred embodiments, the contacted cell is in an animal. Thus, the invention 
provides a method for treating a cell proliferative disease or condition in an animal, comprising 
administering to an animal in need of such treatment a therapeutically effective amount of a histone 
deacetylase inhibitor of the invention. Preferably, the animal is a mammal, more preferably a 
domesticated mammal. Most preferably, the animal is a human. 

[0577] The term "cell proliferative disease or condition" is meant to refer to any condition 
characterized by aberrant cell growth, preferably abnormally increased cellular proliferation. 
Examples of such cell proliferative diseases or conditions include, but are not limited to, cancer, 
restenosis, and psoriasis. In particularly preferred embodiments, the invention provides a method for 
inhibiting neoplastic cell proliferation in an animal comprising administering to an animal having at 
least one neoplastic cell present in its body a therapeutically effective amount of a histone 
deacetylase inhibitor of the invention. 

[0578] It is contemplated that some compounds of the invention have inhibitory activity against a 
histone deacetylase from a protozoal source. Thus, the invention also provides a method for treating 
or preventing a protozoal disease or infection, comprising administering to an animal in need of such 
treatment a therapeutically effective amount of a histone deacetylase inhibitor of the invention. 
Preferably the animal is a mammal, more preferably a human. Preferably, the histone deacetylase 
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inhibitor used according to this embodiment of the invention inhibits a protozoal histone deacetylase 
to a greater extent than it inhibits mammalian histone deacetylases, particularly human histone 

deacetylases. 

[0579] The present invention further provides a method for treating a fungal disease or infection 
comprising administering to an animal in need of such treatment a therapeutically effective amount of 
a histone deacetylase inhibitor of the invention. Preferably the animal is a mammal, more preferably a 
human. Preferably, the histone deacetylase inhibitor used according to this embodiment of the 
invention inhibits a fungal histone deacetylase to a greater extent than it inhibits mammalian histone 
deacetylases, particularly human histone deacetylases. 

[0580] The term "therapeutically effective amount" is meant to denote a dosage sufficient to 
cause inhibition of histone deacetylase activity in the cells of the subject, or a dosage sufficient to 
inhibit cell proliferation or to induce cell differentiation in the subject. Administration may be by any 
route, including, without limitation, parenteral, oral, sublingual, transdermal, topical, intranasal, 
intratracheal, or intrarectal. In certain particularly preferred embodiments, compounds of the 
invention are administered intravenously in a hospital setting. In certain other preferred 
embodiments, administration may preferably be by the oral route. 
[0581] When administered systemically, the histone deacetylase inhibitor is preferably 
administered at a sufficient dosage to attain a blood level of the inhibitor from about 0.01 ^M to 
about 100 ^M, more preferably from about 0.05 ^M to about 50 ^M, still more preferably from 
about 0.1 ^M to about 25 ^M, and still yet more preferably from about 0.5 to about 25 laM. For 
localized administration, much lower concentrations than this may be effective, and much higher 
concentrations may be tolerated. One of skill in the art will appreciate that the dosage of histone 
deacetylase inhibitor necessary to produce a therapeutic effect may vary considerably depending on 
the tissue, organ, or the particular animal or patient to be treated. 

[0582] In certain preferred embodiments of the third aspect of the invention, the method further 
comprises contacting the cell with an antisense oligonucleotide that inhibits the expression of a 

histone deacetylase. The combined use of a nucleic acid level inhibitor (e.g., antisense 
oligonucleotide) and a protein level inhibitor (i.e., inhibitor of histone deacetylase enzyme activity) 
results in an improved inhibitory effect, thereby reducing the amounts of the inhibitors required to 
obtain a given inhibitory effect as compared to the amounts necessary when either is used 
individually. The antisense oligonucleotides according to this aspect of the invention are 
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complementary to regions of RNA or double-stranded DNA that encode HDAC-1, HDAC-2, HDAC-3, 
HDAC-4, HDAC-5, HDAC-6, HDAC-7, and/or HDAC-8 (see e.g., GenBank Accession Number U50079 
for HDAC-1, GenBank Accession Number U31814 for HDAC-2, and GenBank Accession Number 

U75697 for HDAC-3). 

[0583] For purposes of the invention, the term "oligonucleotide" includes polymers of two or 
more deoxyribonucleosides, ribonucleosides, or 2'-substituted ribonucleoside residues, or any 
combination thereof. Preferably, such oligonucleotides have from about 6 to about 100 nucleoside 
residues, more preferably from about 8 to about 50 nucleoside residues, and most preferably from 
about 12 to about 30 nucleoside residues. The nucleoside residues may be coupled to each other by 
any of the numerous known internucleoside linkages. Such internucleoside linkages include without 
limitation phosphorothioate, phosphorodithioate, alkylphosphonate, alkylphosphonothioate, 
phosphotriester, phosphoramidate, siloxane, carbonate, carboxymethylester, acetamidate, 
carbamate, thioether, bridged phosphoramidate, bridged methylene phosphonate, bridged 
phosphorothioate and sulfone internucleoside linkages. In certain preferred embodiments, these 
internucleoside linkages may be phosphodiester, phosphotriester, phosphorothioate, or 
phosphoramidate linkages, or combinations thereof. The term oligonucleotide also encompasses 
such polymers having chemically modified bases or sugars and/ or having additional substituents, 
including without limitation lipophilic groups, intercalating agents, diamines and adamantane. 
[0584] For purposes of the invention the term "2'-substituted ribonucleoside" includes 
ribonucleosides in which the hydroxyl group at the 2' position of the pentose moiety is substituted to 
produce a 2'-0-substituted ribonucleoside. Preferably, such substitution is with a lower alkyi group 
containing 1-6 saturated or unsaturated carbon atoms, or with an aryl or allyl group having 2-6 
carbon atoms, wherein such alkyI, aryl or allyl group may be unsubstituted or may be substituted, 
e.g., with halo, hydroxy, trifluoromethyl, cyano, nitro, acyl, acyloxy, alkoxy, carboxyl, carbalkoxyl, or 
amino groups. The term "2'-substituted ribonucleoside" also includes ribonucleosides in which the 2'- 
hydroxyl group is replaced with an amino group or with a halo group, preferably fluoro. 
[0585] Particularly preferred antisense oligonucleotides utilized in this aspect of the invention 
include chimeric oligonucleotides and hybrid oligonucleotides. 

[0586] For purposes of the invention, a "chimeric oligonucleotide" refers to an oligonucleotide 
having more than one type of internucleoside linkage. One preferred Example of such a chimeric 
oligonucleotide is a chimeric oligonucleotide comprising a phosphorothioate, phosphodiester or 
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phosphorodithioate region, preferably comprising from about 2 to about 12 nucleotides, and an 
alkylphosphonate or alkylphosphonothioate region (see e.g., Pederson et al. U.S. Patent Nos. 

5,635,377 and 5,366,878). Preferably, such chimeric oligonucleotides contain at least three 
consecutive internucleoside linkages selected from phosphodiester and phosphorothioate linkages, 
or combinations thereof. 

[0587] For purposes of the invention, a "hybrid oligonucleotide" refers to an oligonucleotide 
having more than one type of nucleoside. One preferred Example of such a hybrid oligonucleotide 
comprises a ribonucleotide or 2'-substituted ribonucleotide region, preferably comprising from about 
2 to about 12 2'-substituted nucleotides, and a deoxyribonucleotide region. Preferably, such a hybrid 
oligonucleotide contains at least three consecutive deoxyribonucleosides and also contains 
ribonucleosides, 2'-substituted ribonucleosides, preferably 2'-0-substituted ribonucleosides, or 
combinations thereof (see e.g., Metelev and Agrawal, U.S. Patent No. 5,652,355). 
[0588] The exact nucleotide sequence and chemical structure of an antisense oligonucleotide 
utilized in the invention can be varied, so long as the oligonucleotide retains its ability to inhibit 
expression of the gene of interest. This is readily determined by testing whether the particular 
antisense oligonucleotide is active. Useful assays for this purpose include quantitating the mRNA 
encoding a product of the gene, a Western blotting analysis assay for the product of the gene, an 
activity assay for an enzymatically active gene product, or a soft agar growth assay, or a reporter 
gene construct assay, or an in vivo tumor growth assay, all of which are described in detail in this 
specification or in Ramchandani et al. (1997) Proc. Natl. Acad. Sci. USA 94: 684-689. 
[0589] Antisense oligonucleotides utilized in the invention may conveniently be synthesized on a 
suitable solid support using well known chemical approaches, including H-phosphonate chemistry, 
phosphoramidite chemistry, or a combination of H-phosphonate chemistry and phosphoramidite 
chemistry (i.e., H-phosphonate chemistry for some cycles and phosphoramidite chemistry for other 
cycles). Suitable solid supports include any of the standard solid supports used for solid phase 
oligonucleotide synthesis, such as controlled-pore glass (CPG) (see, e.g., Pon, R.T. (1993) Methods 
in Molec. Biol. 20: 465-496). 

[0590] Particularly preferred oligonucleotides have nucleotide sequences of from about 13 to 
about 35 nucleotides which include the nucleotide sequences shown in Table 4. Yet additional 
particularly preferred oligonucleotides have nucleotide sequences of from about 15 to about 26 
nucleotides of the nucleotide sequences shown in Table 1 . 
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Seq ID No. 
Seq ID No:l 

o„„ ir> M„.o 


Seq ID No:3 

Seq ID No:4 
Seq ID No:5 


Seq ID No:6 
Seq ID No:7 

Seq ID No:8 
Seq ID No:9 
Sea ID No:10 


Seq ID No:ll 

Seq ID No:12 

Seq ID No:13 
Seq ID No:14 


Seq ID No:15 

Seq ID No:16 
Seq ID No:17 


1 










Sequence 

5'-GAAACGTGAGGGACTCAGCA-3' 


5'-GTTAGGTGAGGCACTGAGGA-3' 

5'-GCTGAGCTGTTCTGATTTGG-3' 
5'-CGTGAGCACTTCTCATTTCC-3' 


5'-CGCTTTCCTTGTCATTGACA-3' 
5'-GCCTTTCCTACTCATTGTGT-3' 

5-GCTGCCTGCCGTGCCCACCC-3' 
5'-CGTGCCTGCGCTGCCCACGG-3' 
5'-TACAGTCCATGCAACCTCCA-3' 


5'-ATCAGTCCAACCAACCTCGT-3' 

5'-CTTCGGTCTCACCTGCTTGG-3' 

5'-CAGGCTGGAATGAGCTACAG-3' 
5'-GACGCTGCAATCAGGTAGAC-3' 


5'-CTTCAGCCAGGATGCCCACA-3' 

5'-CTCCGGCTCCTCCATCTTCC-3' 
5'-AGCCAGCTGCCACTTGATGC-3' 


Nucleotide Position 
1585-1604 

1 C/CC 1 CO/I 


1585-1604 

1643-1622 
1643-1622 


1276-1295 
1276-1295 

514-33 
514-33 
7710-29 


CM O O 

sill 


2896-2915 

51-70 
1328-1347 


iiii 


U50079 

U31814 
U31814 




AB006626 

AF039691 

AJ011972 
AJ011972 


AF239243 

AF230097 
AF230097 


Target 

Human HDACl 


Human HDACl 

Human HDAC2 
Human HDAC2 


Human HDAC3 
Human HDAC3 

Human HDAC4 
Human HDAC4 
Human HDAC4 


Human HDAC4 

Human HDAC5 

Human HDAC6 
Human HDAC6 


Human HDAC7 

Human HDAC8 
Human HDAC8 


Oligo 

HDACl ASl 


2i ai 


HDAC3 AS 
HDAC3 MM 

HDAC4 ASl 
HDAC4 MMl 
HDAC4 AS2 


! 5 il 


HDAC7 AS 

HDAC8 ASl 
HDAC8 AS2 



[0591] The following Examples are intended to further illustrate certain preferred embodiments 
of the invention, and are not intended to limit the scope of the invention. 

ASSAY EXAMPLES 
Assay Example 1 
Inhibition of Histone Deacetylase Enzymatic (HDAC-1) Activity 

[0592] The following protocol was used to assay the compounds of the invention. In the assay, 
the buffer used was 25mM HEPES, pH 8.0, 137mM NaCI, 2.7mM KCI, ImM MgCb and the subtrate 
was Boc-Lys(Ac)-AMC in a 50mM stock solution in DMSO. The enzyme stock solution was 4.08 
pg/mL in buffer. 

[0593] The compounds were pre-incubated (2pl in DMSO diluted to 13 nl in buffer for transfer to 
assay plate) with enzyme (20nl of 4.08ng/ml) for 10 minutes at room temperature (35nl pre- 
incubation volume). The mixture was pre-incubated for 5 minutes at room temperature. The reaction 
was started by bringing the temperature to 37°C and adding 16 \i\ substrate. Total reaction volume 
was 501. The reaction was stopped after 20 minutes by addition of 50|xl developer, prepared as 
directed by Biomol ( Fluor-de-Lys developer. Cat. # KI-105). A plate was incubated in the dark for 10 
minutes at room temperature before reading (>.Ex=360nm, A,Em=470nm, Cutoff filter at 435nm). 

TABLE 5: INHIBITION OF HISTONE DEACETYLASE* 



Cpd 


Name 


HDAC-1 


6 


/V-[2-amino-5-(2-thienyl)phenyl]-4-{[(3,4-dimethoxyphenyl)amino]methyl}benzamide 


a 


12 


/V-[2-amino-5-(2-thienyl)phenyl]-4-{[(3-fluoro-4-methoxyphenyl)amino]methyl}benzamide 


a 


23 


/V-[2-amino-5-(2-thienyl)phenyl]-l-(3,4,5-trimethoxybenzyl) indoline-6-carboxamide 


a 


29 


/\/-[2-amino-5-(2-thienyl)phenyl]-5-{[(3,4,5-trimethoxyphenyl)amino]methyl}-l-benzofuran- 
2-carboxamide 


a 


43 


/\/-[2-amino-5-(2-thienyl)phenyl]-4-{[(4-pyridin-3-ylpyrimidin-2-yl)amino]methyl}benzamide 


a 


50 


/\/-[2-amino-5-(2-thienyl)phenyl]-4'[({6-[2-(dimethylamino)ethoxy]-l/-/-benzimidazol-2- 
yl}thio)methyl]benzamide 


a 


67 


(2£)trans-m2-amino-5-(2-thienyl)phenyl]-3-(4-{[(3,4,5- 
trimethoxyphenyl)amino]methyl}phenyl)acrylamide 


a 


90 


/V-[2-amino-5-(3-thienyl)phenyl]-4-{[(3,4'dimethoxyphenyl)amino]methyl}benzamide 


a 


91 


/V-[2-amino-5-(3-furanyl)phenyl]-4-{[(3,4-dimethoxyphenyl)amino]methyl}benzamide 


a 


92 


/\/-[2-amino-5-(phenyl)phenyl]-4-{[(3,4-dimethoxyphenyl)amino]methyl}benzamide 


a 
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Cpd 


Name 


HDAC-1 
(|jM) 


B 


N-(2-arnino-4,5-difluorophenyl)-4-{[(3,4-dirnethoxyphenyl)arnino]rnethyl}benzarnide 


b 


5 


4-[(3,4-dimethoxy-phenylamino)-methyl]-N-(2-nitro-5-thiophen-2-yl-phenyl)-benzamide 


c 


15 


4-[(3,4-dimethoxy-phenylamino)-methyl]-N-(2-nitro-4-thiophen-2-yl-phenyl)-benzamide 


c 


16 


/V-[2-amin(>4-(2-thienyl)phenyl]4-{[(3Aclimethoxyphenyl)amino]methyl}benzamide 


b 


18 


W-(2-amino4-bromophenyl)4-{[(3,4-dimethoxyphenyl)amino]methyl}benzamide 


b 


32 


4-{[(3,4-dimethoxyphenyl)amino]methyl}-N-[3-(2-thienyl)phenyl]benzamide 


c 


33 


4-{[(3,4-dirnethoxyphenyl)amino]methyl}-/\/-[3-flurophenyl]benzamide 


a 


34 


/V-(3-amin0-2-naphthyl)4-{[(3,4'dimethoxyphenyl)amino]methyl}benzamide 


c 


35 


/V-(2-aminc)-5-chlorc)-4-fluorophenyl)4-{[(3Adimethoxyphenyl)amino]methyl)benzamide 


b 


36 


/V-(2-amino4,5-dichlorophenyl)4-{[(34-dimethoxyphenyl)amino]methyl}benzamide 


b 


61 


/V-(4-amino-5-phenyl-3-thienyl)4-{[(34-dimethoxyphenyl)amino]methyl}benzamide 


c 


62 


/V-(3-amin0-2,2'-bithien-4'yl)-4'{[(3Adimethoxyphenyl)amino]methyl}benzamide 


c 


68 


/V-(2-amino-5-butylphenyl)4-{[(3,4'dimethoxyphenyl)amino]methyl}benzamide 


b 


69 


/V-(2-amino-5-butylphenyl)4-methylbenzamide 


b 


71 


/V-(2-amino4-butylphenyl)4-methylbenzamide 


c 


76 


/\/-[2-amino-5-(3-hydroxyprop-l-yn-l-yl)phenyl]4-{[(34- 
dimethoxyphenyl)amino]methyl}benzamide 


a 


87 


N-(2-amino-5-bromophenyl)4-{[(3,4'diiTiethoxyphenyl)aiTiino]iTiethyl}benzaiTiide 


b 


88 


N-{2-amino-5-[(l£)-3-ainino-3-oxoprop-l-en-l-yl]phenyl}4-{[(3,4' 
dimethoxyphenyl)amino]methyl}benzamide 


b 


93 


N-[2-amino-5-(trifluoromethyl)phenyl]4-{[(34- 
dimethoxyphenyl)amino]methyl}benzamide; 


d 


94 


/V-[2,6-diaminophenyl]4-{[(34-dimethoxyphenyl)amino]methyl}benzamide 


b 



*data above the bold line is for compounds having a planar ring structure para to the anilinyl amino 
{i.e., compounds of the invention); cells with two symbols are for results from two measurements. 
Unless specified otherwise, in all the tables in this specification: 
a<l;l<b<20;c>20; d=9999 

[0594] Tables 6A and 6b below display comparative data for the compounds of the invention 
demonstrating the increased HDAC-1 inhibitory activity resulting from incorporating a planar 
substituent. 
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Table 6A 



Compound 


STRUCTURE 


HDAC-1 
activity 
(urn) 


AAA 


MeO''^'^ N ^""-l^^^^l^ ^ 


a 


A 


"^■<) 

CF3 


b 


87 


X J. ^ ^ 

Br 


b 


6 




a 


7 




a 


8 




a 
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OCH3 






67 




o IL^ 


a 



Assay Example 2 

Antineoplastic Effects of Histone Deacetylase 
Inhibitors on Human Tumor Xenografts In Vivo 

[0595] Eight to ten week old female BCDl mice (laconic Labs, Great Barrington, NY) were 

injected subcutaneously in the flank area with 2 x 10^ preconditioned HCT116 human colorectal 

carcinoma cells, A549 human lung cancer, SW48 human colorectal cancer, A431 vulval caracinoma 

and colo205 human colorectal cancer. Preconditioning of these cells was done by a minimum of 

three consecutive tumor transplantations in the same strain of nude mice. Subsequently, tumor 

fragments of approximately 30 mgs were excised and implanted subcutaneously in mice, in the left 

flank area, under Forene anesthesia (Abbott Labs, Geneva, Switzerland). When the tumors reached a 

mean volume of 100 mm^ the mice were treated intravenously, subcutaneously, or intraperitoneally 

by daily injection, with a solution of the histone deacetylase inhibitor in an appropriate vehicle, such 

as PBS, DMSO/water, or Tween 80/water, at a starting dose of 10 mg/kg- The optimal dose of the 

HDAG inhibitor was established by dose response experiments according to standard protocols. 

Tumor volume was calculated every second day post infusion according to standard methods (e.g., 

Meyer et ai, int. J. Cancer A3: 851-856 (1989)). Treatment with the HDAG inhibitors according to 

the invention caused a significant reduction in tumor weight and volume relative to controls treated 

with vehicle only {i.e., no HDAG inhibitor). The results for histone deacetylase inhibitors compounds 6, 

29, 67, 258aa, and 43 are displayed in Figures 1-10. 

Assay Example 3 

Combined Antineoplastic Effect of Histone Deacetylase Inhibitors and Histone Deacetylase 

Antisense Oligonucleotides on Tumor Cells In Vivo 
[0596] The purpose of this Example is to illustrate the ability of the combined use of a histone 
deacetylase inhibitor of the invention and a histone deacetylase antisense oligonucleotide to enhance 
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inhibition of tumor growth in a mammal. Preferably, the antisense oligonucleotide and the HDAC 

inhibitor inhibit the expression and activity of the same histone deacetylase. 

[0597] Mice bearing implanted HCTl 16 tumors (mean volume 100 mm-^) are treated daily with 

saline preparations containing from about 0.1 mg to about 30 mg per kg body weight of histone 

deacetylase antisense oligonucleotide. A second group of mice is treated daily with pharmaceutically 

acceptable preparations containing from about 0.01 mg to about 5 mg per kg body weight of HDAC 

inhibitor. 

[0598] Some mice receive both the antisense oligonucleotide and the HDAC inhibitor. Of these 
mice, one group may receive the antisense oligonucleotide and the HDAC inhibitor simultaneously 
intravenously via the tail vein. Another group may receive the antisense oligonucleotide via the tail 
vein, and the HDAC inhibitor subcutaneously. Yet another group may receive both the antisense 
oligonucleotide and the HDAC inhibitor subcutaneously. Control groups of mice are similarly 
established which receive no treatment (e.g., saline only), a mismatch antisense oligonucleotide only, 
a control compound that does not inhibit histone deacetylase activity, and a mismatch antisense 
oligonucleotide with a control compound. 

[0599] Tumor volume is measured with calipers. Treatment with the antisense oligonucleotide 
plus the histone deacetylase protein inhibitors according to the invention causes a significant 
reduction in tumor weight and volume relative to controls. 

[0600] Table 6C provides data on inhibition of HDACl enzyme, on antiproliferative activities 
(HCT116 human colon cancer cells) of the compounds using 3-[4,5-dimethylthiazol-2-yl-2,5- 
diphenyltetrazolium] bromide (MTT) assay, as well as induction of p21^'^"/^'''4umor suppressor gene. 



Table 6C 



Example 


Compound 


HD-1 


MTT 
HCTl 16 


P21 
(HCTl 16 
) 


41a 


143a 


a 


a 


b 


41b 


143b 


a 


b 


b 


41c 


143c 


a 


b 


b 


42 


146 


a 


a 


b 


46 


164 


a 


a 


b 


46cc 


164cc 


a 


a 


b 


49 


173 


a 


b 


b 


51 


181 


a 


a 


b 
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52 


184 


a 


a 


b 


66 


242 


a 


a 


b 


67e 


245e 


a 


a 


b 


70a 


256a 


a 


a 


b 


70b 


256b 


a 


a 


b 


70c 


256c 


a 


a 


b 


71d 


258d 


a 


a 


b 


71aa 


258aa 


a 


a 


b 


71cc 


258CC 


a 


a 


b 


71hh 


258hh 


a 


a 


b 


71mm 


258mm 


a 


a 


b 


71nn 


258nn 


a 


b 


b 


71PP 


258pp 


a 


a 


b 


71qq 


258qq 


a 


a 


b 


78 


283 


a 


a 


b 


79 


286 


a 


b 


b 


79aa 


286aa 


a 


a 


b 


97 


349 


a 


a 


b 



MTT Assay. 

[0601] Compounds at various concentrations were added to human colon cancer HCT116 cells 

plated in 96-well plates. Cells were incubated for 72 hours at 37°C in 5% CO2 incubator. MTT (3-[4,5- 

dimethylthiazol-2-yl]-2,5 diphenyl tetrazolium bromide, Sigma) was added at a final concentration of 

0.5 mg/ml and incubated with the cells for 4 hours before an equal volume of solubilization buffer 

(50% N,N-dimethylformamide, 20% SDS, pH 4.7) was added onto cultured cells. After overnight 

incubation, solubiiized dye was quantified by colorimetric reading at 570 nM using a reference at 630 

nM. OD values were converted to cell numbers according to a standard growth curve of the relevant 

cell line. The concentration which reduces cell numbers to 50% of those of DMSO-treated cells is 

determined as MTT ICbo- 
p2iWAFi/cipi y^ssay 

[0602] HCTl 16 cells were stably transfected with reporter plasmids encoding the p21 promoter- 
driven luciferase. Cells were treated with indicated concentration of HDAC inhibitors for 16 hours 
before cells were harvested and luciferase activity analyzed. The effective concentration (EC) of MS- 
275 was designated as 1 uM. The ability of HDAC inhibitor was compared with that of MS-275 (T. 
Suzuki, et. al J. Med. Chem., 1999, 3001-3003). Lower EC of a given compound indicates that this 
compound is more potent than MS-275 to induce p21 expression. 
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